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!. BIONETICS 7315 Wisconsin Avenue, Bethesda, Maryland 20014 301 652-6616

November 24, 1972

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Project #2311

Dear Mr. Appleby:

Litton Bionetics, Inc. is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies" for compound FDA 71-11,
Sodium Saccharin.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay; Cytogenetic Studies; and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

If there are any questions concerning this report, or, if additional
information is required, please do not hesitate to contact us.

Sincerely,

LITTON BIONETICS, INC.

"DPAF:11s
Enclosures (8)
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I. REPORT

A.  Introduction

Litton Bionetics, Inc. (LBI) has investigated the possible
mutagenicity of cohpounds selected and provided by the Food and Drug Admin-
istration under Contract 71-268. LBI's -nvestigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -~ pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the
action of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae). Since the mutation frequencies are well established for the
indicator organism, any deviation due to the action of the test compound 1is
readily detectable. As some compounds are mutagenic in bacteria and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain
access to the peritoneal cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay provides a clear insight into

host-mediation of mutagenicity.

Cytogenetics provides a valuable tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational

m BIONETICS 1
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changes occur, the types of damage expected due to the action of chemicals
are structural rearrangements, breaks anc other forms of damage to the
chromosomal complement of the cells exposed.

For the in vitro cytogenetic studies, we have a more rapid
and inexpensive means of determining chromosomal damage. This is accon-
plished by observing cells in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead to uneven distribution of parts or
of entire chromatids (mitotic nondysjunction). These give rise to "side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromosome duplication point errors. These aberrations (bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
sensitive indicators of genetic damage.

The Dominant Lethal Test is an accurate and sensitive measure
of the amount and type of fetal wastage which may occur fo1lowiﬁg administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males results in alterations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the
production of non-viable zygotes, early and late fetal deaths, abortions and
congenital malformations. In addition, aberrations could lead to sterility
or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.

B. Objective
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogenetic Studies

I.-E BIONETICS ‘ )
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and the Dominant Lethal Assay, both in vivo and in vitro tests are erployed

with the cytogenetic and microbial test system. These tests and their de-

scriptions are referenced in the Appendices A through F.

C. Compound
1. Test Material

Compound FDA 71-11, Sodium Saccharin, as supplied by the

~ Food and Drug Administration.

2. Dosages
The animals employed, the determination of the dosage
levels and the route of administration are contained in the technical dis-
cussion.
The dosage levels employed for compound FDA 71-11 are

as follows for Cytogenetics Studies in vivo in rats.

Low Level 30 mg/kg
Intermediate Level 2500 mg/kg
High Level 5000 mg/kg
Negative Control Saline

Positive Control (TEM*) 0.3 mg/kg

The dosage levels employed for compound FDA 71-11 are as

follows for the Host-Mediated Assay in vivo in mice.

Low Level 30 mg/kg
Intermediate Level 2500 mg/kg
High Level 5000 mg/kg
Negative Control Saline

Positive Control (EMS**) 350 mg/kg

(DMN**+) 100 mg/kg

* Triethylene Melamine
**  Ethyl Methane Sulfonate
**%  Dimethyl Nitrosamine

m BIONETICS
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The dosage levels employed for compound FDA 71-11 are

as follows for the Dominant Lethal Assay in vivo in rats.

Low Level 30 mg/kg
Intermediate Level 2500 mg/kg
High Level . 5000 mg/kg
Negative Control Saline

Positive Control (TEM*) 0.5 mg/kg

The in vitro cytogenetics studies were performed employ-
ing three logarithmic dose levels.

Low Level 10 mcg/ml

Medium Level 100 mcg/ml
High Level 1000 mcg/ml
Negative Control Saline

Positive Control (TEM*) 0.1 mcg/ml

*Triethylene Melamine
The discussion of this test is contained in the technical
discussion.
D. Methods
The protocols employed are explained in Appendiées C and D.
E. Summary
1. Host-Mediated Assay
This compound was non-mutagenic at the low levels used
in this study. Increased mutation frequencies were seen at the acute high
levels with Salmonella G-46 only.
2. Cytogenetics
a. In vive
The compound produced no detectable significant

aberration of the bone marrow metaphase chromosomes of rats when administered

orally at the dosage levels employed in this study.

L@ BIONETICS



b. In vitro

The compounci produced no significant aberration
in the anaohase chromosomes of human tissue culture cells when tested at the
dosage levels employed in this study.

3. Dominant Lethal Study
Compound FDA 71-11 is considered to be non-mutag=nic in
the Dominant Lethal Study in rats employing the dosage levels used in this
study.

F. Results and Discussion

1. Toxicity
a. In vivo
A group of ten male rats with an average body
weight of 335 grams was given compound FDA 71-11 on an acute basis 5,000 mg/kg
of body weight. The compound was in a solution of 0.85% saliqe and one ml/rat
was administered by gastric intubation. Al1 animals appeared normal during
treatment and for an additional nine days post-treatment observation. Necropsies
of these animals on day 10 revealed no gross morphological change in the organs
examined. The work was repeated with a group of ten male albino rats with an
average body weight of 335 grams with the same findings. In the experiment
5,000 mg/kg was administered at the high level, 2,500 mg/kg at the intermediate
level, and 30 mg/kg at the Tow level. These dosages were employed in both the

acute and subacute in vivo studies.

rm——
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Tube Number Conc.

Number of Cells Mcg/mt CPE Mitoses
1 5 x 10° 10 - +
2 5 x 10° 10 - +
3 5 x 109 100 - +
4 5 x 10° 100 + .
5 5 x 10° 1,000 - "
6 5 x 10° 1,000 - +
7 5 x 10° 10,000 - +
8 5 x 107 10,000 - +
9 5 x 10° 20,000 + -
10 5 x 109 20,000 + -

The high level employed was 1000 mcg/ml, the inter-

mediate level was 100 mcg/ml and the low level was 10 mcg/ml.

* This tube was discarded due to a possible contamination

of the culture medium.

EB BIONETICS
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c.  TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-11
SODIUM SACCHARIN
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TOXICITY DATA
CONTRACT FDA 71-268
COMPOUND FDA 71-11

SODIUM SACCHARIN

This compound was administered at an extremely high concentration of
5,000 mg/kg with no abnormal effects observed on the animals. Therefore, as

agreed to in the protocol the doses employed were as follows.

Low Level 30 mg/kg
Medium Level 2500 mg/kg
High Level 5000 mg/kg

There was no abnormal gross pathology on the animals used and a determina-

tion of an LD50 was not performed.

I:B BIONETICS 8
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2. Host-Mediated Assay

Compound FDA 71-11 showed no increased mutation frequencies
in the in vivo studies using Salmonella TA-1530. In the in vivo studies using

Salmonella G-46 increased frequencies w2re found at the acute high deose levels.

No significant recombinant frequencies were seen with Saccharomyces D-3. The

in vitro studies were also negative when tested against these organisms.

With outliers removed, Salmonella G-46 studies indicated increased frequencies

at the acute intermediate and subacute high levels.

EB BIONETICS
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3. Host-Mediated Assay - Repeat
Results of the repeat on compound FDA 71-11 using

Salmonella TA-1530 indicate the compound is non-mutagenic as was indicated

in the original run. The repeat brings the negative control into line, how-
ever, the evaluation remains the same. There are no significant incraases

in mutant frequencies in the acute and subacute tests. It appears that all

MMF for the original run were increased somewhat which might indicated con-
taminates on the SM plates were counted as mutants. If so the rate was uniform

throughout the study and did not affect the interpretation.

10
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a. Evaluation of repeat results

The results of the TA.15% repeat >f the compound 71.11 are acceptable,
Interpretation of the results of the original and repeat tests are essentially
the same. The compound is not genetically active in either of the runs.
Greater confidence in this conclusion 13 gained from the repeat becauvse the
negative and positive control values are closer to the expected frequencies
based on previous testing.

A

David Brusick
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SODIUM SACCHARINE
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CaCX CSCBHF 22 NOV

CARDS IN

£l

COMPOUND S

AC
NC

PC

ALY

Al

AH

SUBACUTE

IRE
SiJ
51
S5H

In

Utk

VITRO

TCPD

NG

FC

75 OUT

FOA 71=11 TEST 1
- - SALMONCLLA
TA1530 =6
MIAF KFT/ZHFC HivE MFT/MFC
{X 10£~8) (x 10E-B)
5012 1e822
5leH} 13.40 Aleli 1oz
He33 1.38 1473 107
13.9% 272 3el4o 2¢14
1285 2eli5 1404 Beb7
512 let:2
Setiy 1.85 B2y Deb2
5592 1.09 7+18 .43
14,14 e 76 5.85 3e.l4
TALS30 - C~46 - p~3 -
% COC % SURVIVAL
- - 25 85
- - : 100
- - 10 72
72 21:36:35 UYSER CFuUQQ7 200
8 LInNgg 50 FROCESSING TIME 222 SLOONDS

HOST  MEDIATED AScAY

SUMMARY SHEET

SACCHAKOMYCFS D3

MRE
(x 10E-5)

D.85
50,99
Lel7
10.25
16.79

;{,'I;b
4 .94
Fe 30
leb0%

2
8

370

R X 16¢H

MRT/MKG

ek

e G0
175
1.84

112
2469
2462
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HOST MEDTATED ASSAY (QUTLIERS REMOVED)

SUMMARY SHEFT

COMPOUND: FDA T1-11 TEST I

SALMOMELLA SACCHAROMYCES D-3

TA1530 G=-44
MMF MFT /MFC MMF MFT/MFC MRF MRT/MRC
(X 1D0E=8) (x 10E-8) (X 10E=-5)
ACUTE
NC - 3.04 ' 1.60 4,09
PC 68.61 22,57 31,46 19,42 55.99 13.69
AU 5.67 1,87 1,73 1.07 5.27 : 1.29
Al 13.94 I, 9 3.46 2.1 7.89 1.93
AH 8.15 2.68 14,0k 8.57 10.79 2.Ah
SUBACUTE
NC 3,04 1,52 b, 45
Su 9.45 3,11 by 2k 2.52 3.91 .88
S1 ' 4, u3 1.46 7.1% b, 43 9.30 2.09
SH 14,14 u,55 4,10 2.33 197.03 2.25
IN VITRO TA1530 G-t D-3
. % COMNC % SURVIVAL R X 10E5
e SAME AS ON PRECEDING SUMMARY SHEET
PC
CSCX CSC85F 24 Nov 72 1Lk: B: 2 UsiR CFUNODT 107
CARDS 1IN 73 oUT 0 LIIrCS 47  PROCTASING TiIMr 2.55 sTconDs

RE..DY
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HOST MEDIATED ASSAY
SUMMARY  SHEEY

OUTLIERS INCLUDED

TEST II
COMPOUND! FDA 71-11
' T ’ T SALMONELLA SACCHARDMYCES D=3
TAl53¢ ' t=4b
MMF MF T/NFC MMF MFT/MFC MHF MRT /MR(
(x 10E-82 (x 1VE=6) (x 10E=5)
ACUT . .
NC - b5 1.00 1.00
vC ’ 21.07 32.62 Ve O. O, Ve
AL 1.36 “2.09 0, 0. 0. 0.
AI ’ 1.59 2.‘5 9. 9. oo Ue
AH 1.23 1.69 0. 0. 0. Ce
SUBACUTE
NG .71 1,00 1.00
SL e 70 °99 0. 0. C. Ceo
51 T 131 1eb5 Co Do 0. 0.
SH Y -09? O. 0. 0o O
PC* 12,95 18.24 0. 0. 0. 0.
*
IN VITRD 141530 G-4b 0=3
T T % CONC % SURVIVAL K X JuEb
NC
PC

STOP

* Positive control performed by acute method done with subacute studies
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HOST MEDIATED ASSAY
SUMMARY  SHEET

DUTLIERS REMOVED

TEST II
COMPOUND: FDA 71-11
SALMUNELLA SACCHARUMYCES U-3
TAlSs0 - b-48
MMF MFT/NFC NMF MFT/MFC M MRT /MR (
tx 10E=-8) (x 10k=8) (x lor=%)

ACUTE :

NC +65 1.00 1.00

PC ' 19.23 29.50 0. C. Oe Ge

AL "l1.3¢ 2e0Y Ge 0. Oe Oe

Al 1ok 2.26 Oe Ve 0. Oe

AH 1.35 2.06 0. 0. 0. .

SUBACUTL

NC o7l 1,00 1.00

SL o 10 99 O O. O O

s1 1.31 lebb 0. 0. 0o 0.

SH 69 97 0. 0. De O,
- PC* 12.95 ' 18.24 0. 0. 0. 0.

IN VITRD TAl530 b8 D=3

T S | % CONC % SURVIVAL K X 10E5
NC
PC

* Positive control performed by acute method done with subacute studies.
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HOST HEDIATED ASSAY
SUMMARY  SHEET

OUTLIERS REMOVED

TEST I1I
COMPOUND: FDA 71-11
SALMUNELLA
TA1530 b=46
MMF MFT/MFC MMF. MFT/MFC
(X 10E-8) -~ “ (X 10£-8)
ACUTE
NG +65 1.00
PC 19.23 €956 C. Oe
AL 1.36 2e0Y Oa 0.
Al loa7 Ce26 O O
AH 1,35 2,08 %, g,
SUBACUTE
NC .71 1.00
Sk o 70 *99 e 0.
S1 1.31 1,85 O e
SH o6 «97 % O
In VITRO TAl1530 b-46 O~3
o % CONC % SUHVIVAL
NC
PC

SACC:IAUMYCES 0-d

MRF
X 19E-5)

1.00
O
Oe
0.
0.

RNOX 10ES

MRT/MRC

Co
Oe

Oa

0.
Q.
O
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HOST MEDIATED ASSAY

SUMMARY  SHEET

OUTLIEKS INCLUDED

COMPOUND? FDA T1-11

ACUTE
NG
PC

Al

Al

AR

SUBACUTE
#iC B
SL.

31

St

I8 VITRD

NC
PC

TEST II
SALMONELLA
TAL530 648
MMF NFT/MFC MMF
(X 10£-8) (X 10£~8)
65 1.00
2leG7 32442 Ue
1.3u £e09 )
1.59 €045 T
1.23 1.89 T
71 1,00
«70 «99 c.
1.31 1.85 Oe
09 97 O,
»
TA15390 =46
' % CONC

MFT/MFC

© -

=3
B SURVIVAL

SACCHAKOMYC

MRF
X 10E=5)

1.00

0.

X 1uES

ES b~3

MRT/MRC

0o

Cu
Ve

Co
0.
0.
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COMPARASION OF
REPEATS TO ORIGINALS

Compound FDA 71-11
SODIUM SACCHARIN

OUTLIERS INCLUDED

Salmonella Salmonella
TA-1530 Original TA-1530  Repeat
MMF MFT/MFC MHF MFT/MFC
(X 10E-8) (X 10E-2)
ACUTE :
NC 5.12 .65
PC 68.61 13.40 21.07 32.42
AL 6.95 1.36 1.36 2.09
Al 13.94 2.72 1.59 2.45
AH 12.55 2.45 1.23 1.89
SUBACUTE
NC 5.12 A
SL 9.45 1.85 .70 .99
SI 5.59 1.09 1.31 1.85
SH 14.14 2.76 .69 .97
PC* - - 12.95 18.24

* Positive control performed by acute method done with subacute studies.
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" ACUTE

NC
PC
AL
Al
A

SUBACUTE
NC

St

S1

SH

pC*

COMPARASION OF
REPEATS TO ORIGINALS

Compound FDA 71-11
SODIUM SACCHARIN

OUTLIERS REMOVED

Salmonella Salmonella
TA-1530 Original TA-1530 Repeat
MMF MFT/MFC MMF MFT/MFC

(X 10£-8) (X 10E-8)

3.08 .65
68.61 22.57 19.23 29.58
5.67 1.87 1.36 2.09
13.94 4.59 1.47 2.26
8.15 2.68 1.35 2.08
3.04 N

9.45 3.1 .70 .99
4.43 1.46 1.31 1.85
14.14 4.65 .69 .97
- - 12.95 18.24

Positive control performed by acute method done with subacute studies.
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SUBACUTE
NC
SL
SI
SH

——— . e

COMPARASION OF
REPEATS TO ORIGINALS

Compound FDA 71-11
SODIUM SACCHARIN

OUTLIERS REMOVED

Salmonella Salmonella

TA-1530 Original TA-1530 Repeat

MMF MFT/MFC MMF MFT/MFC
(X 10E-8) (X 10E-8)

3.04 .65
68.61 22.57 19.23 29.58
5.67 1.87 1.36 2.09
13.94 4.59 1.47 2.26
8.15 2.68 1.35 2.08
3.04 71

9.45 3. N .70 .99
4.43 1.46 1.31 1.85
14.14 4.65 .69 .97
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(X

MMF

10E-8)

[¢2)
[« MRS, ]

13

A oo,
[ . .

Salmonella
TA-1530 Original

12
.61
.95
.94
.55

MFT/MFC

13.40
1.36
2.72
2.45

COMPARASION OF
REPEATS TO ORIGINALS

Compound FDA 71-11
SODIUM SACCHARIN

OUTLIERS INCLUDED

salmonella
TA-1530  Repeat
MMF MFT/MFC
(X 10E-8) .
.65
21.07 32.42
1.36 2.09
1.59 2.45
i.23 1.89
71
.70 .99
1.31 1.85
.69 .97
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CSCX CSC85F 21 Nov 72

CARDS 1IN

TREATMENT: IN VIVO, ORAL, ACUTE

HOST MEDIATED ASSAY REPORT
TEST I
COMPOUNDS FDA 71-11

DOSE LEVEL?! NEGATIVE CONTROL = WATER

SHFET

ORGANIGM: SALMONELLA TAL1530

DATE STARTED: DEC. 17, 1971

A B c D E
. o S : RAW NO. ~ TOTAL NO,. MUTATION
ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (L/8)
NUMBER 10E7/046ML 10EB/1.0ML 10EG/1.2ML  10Z0/1.0ML X 10E-6
i 18.20 3003 7.00 5.83 192
-3 36490 615 6400 5.00 W81
4 3060 510 23,00 19.16 3e7a
. 5 24420 4403 11.00 79,16 2427
"6 11.00 183 8.00 666 3663
7 6o 30 109 30.00 24 .99 23.:80 %
-8 o Q480 ~1e63 12,00 -~ 1000 Belz
g = 21.60 Je60 “.00 3033 0903
10 48,10 8.02 12,00 10.00 125
NQOe. OF ANIMALS EQUALS 10
- COL. B - COLe D - COLe E
(X 10L8} (X 100:0) (X 10E~8)
MEAN 3470 11.n8 Deld
RANGE 6,97 21466 . e2edd
MAX 8,02 24,79 23480
MIN 1,05 3.33 61
* SUMMARY WITH OUTLIERS REMOVED
’ col., B COL. D COLe E
(X 10E8) (X 10£0) (X 10E-5)
MEAN : 3s99 Cee s G g B de04
RANGE. 6438 15,33 He 0O
MAX 8402 194,16 666
MIN 103 3433 Ol
19359122 USER CFUQO7 100

240 CUT 0 LINES 77 PROCESSING TIME 575 SECONDS

24



CARDS IN

HOST MEDIATED ASSAY REPORT SHEET

TEST I
COMPOUNDS FDA 71-11 ORGANISM: SALMONELLA TALS30

DOSE LEVELS POSITIVE CONTROL =~ DMN = 3100 MG/KS5
TREATMENTS IN VIVO, ORAL, ACUTE DATE STARTED: DEC. 17+ 1971

A B c D £
: , ~ : RAW NO. - TOTAL NO, MUTAT1ON
ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (0/B)
NUMBER 10E7/046ML  10EB/1.0ML 10E0/1.2ML  10F0/1.0ML X 100=8

1 9.20 153 256.00 213.25 139.07
2 42010 7«02 - 228,00 189,92 2707
S 17.00 2¢83 281.00 234407 82461
4 7490 1032 221.00 184,09 139.61
5 54460 Qel0 192,00 159,94 - 17.58
] 2he20 e 325,00 270.72 67¢l2
7 41.00 683 80.00 66,64 Ge7H
& - 7480 130 204,00 162,93 ' 13071
9 33420 553 304,00 253423 bbeTo
10

31.90 5432 170,00 141,61 26463
NO. OF ANIMALS EQUALS 10

CoL. B . COL. D - ColLe €

(X 10£8) (X 1070} (X 10E=8)

MEAN 4,48 15834 68e61

 RANGE L T480 . 204.08 130405

MAX 9010 270072 1:59.{51

MIN 130 65¢04 9,75

NO OUTLIERS
“C5CX CSC85F 21 NoOV 72 19:59:32 USER CFU007 100
240 OUT - 0 LINES 68 PROCESSING TIME 5.9 SECONUS
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HOST MEDIATED ASSAY REPORT SHIET
TEST 1
e COMPOUNDS FDA 71-11 - ORGANICMS SALMONELLA TALH30D

DOSE LEVEL: LOW = 30 MG/KG
TREATMENT: IN VIVOy ORAL, ACUTE DATE STARTEDS DEC. 17¢ 1971

| A B c D E

e e e = RAW NO.  TOTAL NO,. HMUTATION

. ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (D/B)
NUMBER 10E7/0+6ML.  10E8/1.0ML LOE0/1.2ML. 10£0/1.0ML X 1lut=8

1 24,20 $e03 20.00 16,66 Gheld
b 10.80 T 180 " 10.00 8,33 - a6
3 T.40 1623 6400 5,00 Helb
i 13.90 2032 23400 19.16 8627
5 Sie20 9e03 60.00 49,98 . beb3
6 43.00 800 %52.00 43.32 Delb}
7 G20 153 16400 13.33 Jeb9
8 14.00 2¢35 13,00 10.83 4464
9 17.40 2+90 60,00 49,98 17«29

NOes OF ANIMALS EQUALS 9
NO« OF DEAD ANIMALS EGUALS 1

COl.e b5 = CoL. D : o COle &
(X 10E3) (X 1070) (X 10t=1)
MEAN ' 3,69 24606 D90
RANGE 7480 444,28 - 13.18
MAX 9,03 49,58 17623

MIN 1.23 5.00 belGo

* SUMMARY WITH OUTLIERS REMOVED

3 coL, B coL, D CoLe L

| (X 10E8) (X 10%0) (X L0E=5)

o - MEAN. . 3,79 - - - 202 - - 5467
- RANGE 7460 iy, 08 ol
| MAX 9,03 49,08 8o
e S MIN 1.23 S He00 . be0b

DATA CARDS ENCOUNTERED BY SYSTEM = IGNORED

CSCx CSCBHE 21 NOV 72 19159342  USER CFU0O7 100 o

CARDS IN 240 OUT. 0 LINES 76 PROCESSING TIME 583 STCONLS
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-HOST MEDIATED A5SAY REPORT SHEET -
TEST 1

COMPOUNDS FDA 71=11 ORGANISMS SALMONELLA TA1539

DOSE LEVELS INTERMEDIATE = 2500 MG/KG

TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTEDS DEC. 17, 1974

A B C D £
. : S . RAW NO, - TOTAL NO, MUTATION
ANIMAL  RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (0/703)
NUMBER 10E7/0.6ML.  10EB/1+0ML 10EG/L2M IOEU/loOML‘ X lOE~-u
1 8«20 137 72,00 59,98 3664
2 6420 1403 38,00 - - 31465 3063
3 12.60 2410 36,00 29.99 14428
4 48.20 803 22400 184,33 226
5 17.40 2¢90 60.00 49,98 1723
& 54.10 Qe0e 72400 59,98 G55
7 57«20 Qe5H3 60,00 49,98 Hell
g 36420 6Ge03 29,00 - 244,16 40U
9 48,20 803 12,00 10.00 le2h
NO. OF ANIMALS EQUALS 9
NO. OF DEAD ANIMALS EQUALS 1
- COobke B CoL, D - - COLe ©
(X 1lots) (X 10=0) (X 10E=8)
MEAN 5,30 - 37.11% 1394
RANGE - - -~ BeB0 - - bg,a8 42004
MAX 9,53 59,08 83,84
MIN 1.03 . ) . 10.00 leclit
NO OUTLIERS "
DATA CARDS‘ENCOUNTERED,BY>SYSTEM - IGNORED
CS5Cx Cs5CasF 21 NOV 72 19159351 USER CFugo7 100
CARDS IN 240 oUT 0 LINES 69 PROCESSING TIME 5483 SECONDS
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CSCX CSC8SF 21 Nov

CARDS IN.

o s s vt s e g . t—l —— oot st o ity e o T Wit ekt gradon nmor v iy =

HOST MEDIATED ASSAY REPORT SH=ET

COMPOUNDS FDA T71-11

T=ST I

S o v o s s e, oo, s o

- ORGANISM: SALMONELLA TAL1550

DOSE LEVEL! HIGH = 5000 MG/KG

TREATMENTS IN VIVO, ORAL, ACUTS

240 oUT

0 LINES

A 3] C D
T . RAW NQ. - TOTAL NO,
ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X
NUMBER 10E7/0.6ML 10E8/1.0ML  10EOC/1.2ML 107071 .0M
1 3090 515 132,00 109,96
2 9.20 1653 7 96,00 79.97
3 670 1.12 14,00 11.66
L 54410 Ge02 48,00 39.98
) 1920 320 13,00 10.83
6 G.60 143 17.00 14,16
7 56430 372 72400 59,98
8 55.80 Qe 30 108,00 89,96
9 b2e20 B8¢70 60.00 49,98
10 5250 BeT5 24,00 19,99
NOe. OF ANIMALS EQUALS 10
CoL. B COLe D
(X 10E8) (X 1070)
MEAN 579 L5435
RANGE Be60 99413
MAX 9,72 109,96
MIN 1,12 10453
* SUMMARY WITH OUTLIERS REMOVED
CoLe B CoL. D
(X 10£8) (X 10/0)
MEAN 6426 B5417
RANGE 8460 99,13
MAX 9,72 109,96
MIN( l.12 10483
72 203 0% 1 yYSER CFUoOT 100

77 PROCESSING TIME

DATE STARTED: DEC. 17, 1571

£
fUTATLON
FRE (D/3)
X 10E~g

2135
3215
1044
holiss
Jedb
GebH
Oel7
Ge67
DeTk
2e20

COLe E
(X 1o0g=a)
12450
UG et 7
52410

Lot

COLe £
(¥ 10E=-G)
delo
19407
2le b

Lol

6ekh2 SECONDS

28
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COMPOUND! FDA 71

POSE LEVELS LOW

TREATKHENT: IN VIVO, ORAL, SUBACUTE

A
ANIMAL.  RAW CFU

-11

= 30 MG/KG

B
X TOTAL CFU

NUMBER 10E7/0.6ML  10E8/1.0ML

6.20
18.10
6480
6410
- TeH0
14.40
T+20
2420
14.20
24430

OCOVXNOCTE G b

Fan

NO+« OF ANIMALS E

MEAN
- RANGE

MAX

HMIN

NO OUTLIERS

- CsCX CSCB5F 21 NOov 72 203 0312 USER CFU0O7

CARDS IN 240 OUT 0

103
Je32
113
leQ2
1e23
240
120
el
237
405

QUALS 10

col.. B
(X 108}
2415
Je03
4,05
l.02

HOST MEDIATED ASSAY REPORT SHYET
"TEST 1

ORGANI<M?: SALMONEWLA TALHI0

DATE STARTED: DEC. 17, 1971

c D
RAW NO. TOTAL NO.
MUTANTS X MUTANTS X
10E0/1.2M  1070/71.0M
5.00 4,17
41,00 34,15
29,00 24416
6.00 500
32.00 26,66
18,00 14,99
4,00 333
65,00 She1t
7.00 5683
31.00 25.82
coL. D
(X 10z=0)
19,83
B0esl
S4ell

Je¢33

100

LINES 68 - PROCESSING TIME -

E

- MUTATION

FRE (D/3)
X 10E~-u

be(3
11.32
2ledl
4.9z
2le6}
Decld
2el0
13442
2ol
6Gel8

CCLe E
(X 10E-83)
Gelid
i9.10
21l.61

Se kil

~ 5483 SECONDS

29



s e o o bt e A Pt g e SRR S, A T O AT i B A i, o P, S, S gt B

HOST MEDIATED ASSAY REPORT SHLET
TEST I

v A— —— —— o —— T sempn A T oot ot o S ey s (s e g

COMPOUNDY FDA 71-11 : ORGANIGMS SALMONELLA TA1530

DOSE LEVEL?Y INTERMEDIATE = 2500 MG/KG

TREATMENT: IN VIVOe ORAL, SUBACUTE DATE STARTEDS DEC. 17+ 1971
A B C D £
o e : RAW MNOe. TOTAL NO,  MUTATION
ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (D/B)
NUMBER 10E7/0+6ML  10EB8/140ML  10EQ/1.2ML. 10E0/1.0ML X 10&=-8
1 36420 603 12,00 10.00 1.606
2 22490 ~ 3482 23,00  19.16 S5e02
3 30020 5403 28,00 23.32 463
n 30480 513 12,00 10,00 1695
5 39.20 653 31,00 25482 3095
6 37.90 6e32 40.00 33432 5427
7 24440 407 46,00 38,32 Gelip
8 18.10 3002 54,00 - 44,98 14,91 *
9 48420 8403 34400 28,32 3453
“NOo OF ANIMALS EQUALS 9 - ;
NO. OF CONTAMINATED EQUALS 1 %
coL, B - COLs-D CoLe £ -
(x 10£8) (X 10F0) (X 10E~3) ]
MEAN 533 25432 559 :
RANGE 5,02 - - 34499 13.25 :
MAX 8403 44,08 14,91
MIN 3402 10.00 160
* SUMMARY WITH OUTLIERS REMOVED
CoL. B coL. D COoLe €
(X L0E8) (X 10:0) (X 10E=-3)
MEAN 5,62 - 23453 holtd
RANGE He22 284732 T.77
MAX H.03 38632 Geli2
MIN 3.2 - - - 10400 1ebo

ATA CARDS ENCOUNTERED BY SYSTEM = IGNORED

S5CX CSCEBF 21 NOV 72 20% 021  USER CFUCO07 100

CARDS IN 240 0UT 0 LINES 78 PROCESSING TIME 5.81

30
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HOST MEDIATED ASSAY REPORT SHEET
TEST 1
COMPOUNGS FDA 7111 © ORGANISM: SALMONELLA TAL53C
DOSE LEVEL: HIGH = 5000 MG/KG
" TREATMENT: IN VIVO, ORAL, SUSACUTE DATE STARTED: DEC. 17, 1971

A B ¢ D E
, - - e - RAW NOe  TOTAL NO, - MUTATION
ANIMAL RAW CFU X TOTAL CFU  MUTANTS X HUTANTS X FRE (D/B)
NUMBER 10E7/06ML  10EB/1¢0ML 1OE0/1.2ML  1000/1.0ML X 1UE=

1 24420 o035 50,00 41.65 1033
S 6¢50 1.08 35400 29415 26eY]
4 2420 4403 554,00 45,61 1136
5 25.20 G420 46,00 38,32 Yele
6 12.80 2e1J 29,00 2106 1le32
7 12.10 2¢02 34,00 28,432 14404
S ©el 1+03 28,00 0 23432 2 eS’7
9 18470 3el2 47,00 39415 lesdo
10

18420 3403 54,00 44,98 14483
NO. OF ANIMALS EGUALS 10

coL. B . COL. D . coL. &
(x 10E8) (X 10=0) (X 10E=8)

MEAN 2043 34449 14616

MAX 4,20 kB 26491

MIN 1403 23452 Be32

NO OUTLIERS
CSCX CSCB5F 21 NOV 72 20f 0332 USER CFUDOT7 100
" CARDS IN 240 OUT 0 LINES 68 PROCESSING TIME 6. 7 SECONDS

31
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HUST MEDIATED ASSAY REPORT SHEET
TEST 1
- COMPQUMD?S FDA 71i-11 : ORGANIGM? SALMONELLA G=ig

DOSE LEVEL: NEGATIVE CONTKOL = WATER
TREATMENTS IN VIVO, ORAL, ACUTE DATE STARTED: DEC, 10, 1y71

A B c D E
8 e oo e RAW NOs  TOTAL NO, HUTATION
ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (D/8)
NUMBER LOE7/0.6ML  10E8/1.0ML 10E0/1.,2ML 10£0/1.0ML X LO0E~8

1 12.00 200 4,00 ' 3¢33 1467
2 620 : 1.03 2,00 - © 1.67 l1.61
3 30000 5000 25,00 20.83 oz
4 16,90 282 4,00 333 1.18
5 30010 5e¢02 ) 4‘00 3633 ' o618y
6 2060 Jelt3 16.00 13.33 3463
7 16440 2¢73 4,00 3353 le22
8 5640 9440 ) 10000 T 8.33 89
9 42.60 T30 13,00 10.83 1,53
10

81.60 693 26,00 21.66 3ele

NO+ OF ANIMALS EQUALS 10

coL. B . COL. D . COL. E
(X 10E8) (X 1070) (X 10E-6)
MEAN 9405 9400 Leo2
 RANGE 48,97 - - 19,99 3047
MAX 50400 21,66 30t
MIN 1.03 Len7 42
NO OUTLIERS
CSCX CSCBSF 21 Nov 72 19351:29 USER CFU0OT 100
CARDS IN 240 OUT 0 LINES 68 PROCESSING TIME 6a 2 SECONDS

32
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HOST MEDIATED ASSAY REPORT SHEEY

TEST I
-~ COMPOUNDS FDA 7i~-11 ORGANI«MY SALMONCLLA G=4p

BOSE LEVEL? POSITIVE CONTROL =~ EMN = 100 MG/KG
TREATMENTS IN VIVO, ORAL, ACUTE DATE STARTED: DEC. 10, 1973

A B c D £
e LTI TR R RAW NOs  TOTAL NO. - MUTATION
ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (D/B)
NUMBER L1OE7/0.6ML  10E8/1.0ML 10E0/1.2ML 1020/1,0M X 10E=g§

b 43.20 720 144,00 119,95 1560
3 1330 222 18,00 14,99 D70
4 33,00 5.60 25,00 20.83 Se72
B 4030 6e72 336400 27389 4i.67
7 3580 S5e03 100,00 8330 18474
-8 7480 1.30 156.00 - 129.95 99.9%6
9 50.60 Belld 204,00 169,93 20415
10

9.60 1.60 144,00 119,95 7497

NOe OF ANIMALS EQUALS 10

COoL. B - - COlLe D Cole &
(X 10E8) (X 1000) (X Loft-40)
MEAN B432 103,08 dlebo
RANGE o TeH0 : - - 269,459 S BHe2&
MAX Bel3 279449 899,949
MIN 1,03 10.00 Je7a
NO QUTLIERS
"""" Cs5Cx CSCBSF. 21 NOV 72 19:543% 6 USER CFupo7 100
- CARDS IN 240 OUT- - 0 LINES 68 PROCESSING'TIME, - Be88 SECONDS
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HOST MEOIATED ASCAY REPORT SHEET

TEST I
COMPOUNL: FDA 71=11 | ORGANIGM: SALMONELLA G=46
DOSE LEVEL! LOW = 30 MG/KG
TREATMENT: IN VIVC, ORAL, ACUTE DATE STARTEDS: DEC. 10y 1973
A B c D E

e R RAW NOs  TOTAL NO, - MUTATION
ANIMAL RAW CFU X TOTAL CFU  MUTANTS X MUTANTS X  FRE (0/4)
NUMBER 10E7/0.6ML  10E8/1.0ML 10E0/1,2ML.  1080/1.0ML X 10E~8

1 38460 643 11,00 9.16 142
2 55480 - - 930 5.00 ' 4.17 b
3 18,20 J3e035 5.00 4o17 1le37
4 24410 he2 17,00 14.16 353
S5 - 36+ 40 © He 07 14,00 11.66 ' 192
6 7440 1023 He00 3033 C 2470
7 62440 1040 20,00 16,656 1,00
8' i 26‘80’ o 4080 ’ 10.00 ' 8053 o ’1074
9 37.80 6¢30 6.00 5.00 73

----- -~ NOe OF ANIMALS EQUALS 9 «
SAMPLES WITH ZERO MUTANTS EQUAL 1

Coi.e B - -COLs D - S Cule &
(x loEs) (X 1070) (X 10E=3)
MEAN 5,73 Bet2 Le7
RANGE - : .17 : 13433 : : Se3
MAX 0,40 1o .56 Jehd

MIN 1.23 333 U5
NO OUTLIERS

JATA CARDS ENCOUNTERED BY SYSTEM - IGNORED

-SCX CSC85F ?1 NOV 72 19:54349 USER CFuoo7 100

FARDS IN 0#0 OUT 0 LINES 69 PROCESSING TIME 5497 SECONUS
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COMPOUND: FDA 71

HOST MEDIATED ASSAY REPORT SHEET
TEST I

-11

ORGANIcM? SALMONELLA Gmug

DOSE LEVEL: INTERMEDIATE = 2500 MG/KG

TREATMENTS IN VIVO, ORAL, ACUTE

A
ANIMAL FRAW CFU

NUMBER LUE7/0.6ML  10EB/1.0ML 10EO/1.2ML

28440
610
5760
6420
6.80
9.00
730
8.80
30670
17.20

ODCTNOUVEUUN -

-

NOs OF ANIMALS E

MEAN
RANGE
MAX
MIN

NO OUTLIEKS

GCX CSCESF 21 NOV 72 19:58:32 yYSER CFU0O7

CARDS IN 240 OUT 0

B
X TOTAL CFU

Be73
1.02
9.60
103
113
150
122
147
S5e12
2eB7

QUALS 10
col. B

{x 1oE8)

2497
8458
60
l.02

LINES 68 PROCESSING TIME - - -

DATE STARTED:

C
RAW MO,

MUTANTS

11.00

TOTA

D
L HO.

X MUTANTS X

8400

14,00
6.00
4,00
9.00
9.00
7.00
7,00
3400

CoL. D
(X 100
60030
9416
11,86

9.16

6.66
11.66
$.00
333
750
750

5083’

5.83
250

)

2¢50

100

DECe 10, 1971

£
MUTATION
FRE (D/76)

10r0/1.0ML X 10E=-6

1e0U4
055
1e21
bo8BY
& ey
D00
6ol
3986
leld

67

COoLe &
(X 10L=g
Jebo
5.68
605

57

538 SECONDS

)
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- HOST MEDIATED ASSAY REPORT SHEET

TEST I
COMPOUND?: FDA 71-11

DOSE LEVEL: HIGH = 5000 MG/KG
TREATMENTS IN VIVO, ORAL, ACUTE

A B

- RAW NO4 -

ORGANICM: SALMONELLA G=4e

DATE STARTED? DECe 10y 1971

¢

TOTA

ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTA

D
L HNO.
NTS X

NUMBER 10E7/0.6ML 10E8/1.0ML 10E0/1.,2ML 10206/1.0M_

41465

15.83
26.66
8,33
24,99
60481
9.16
42.48
9.16

)

1 19,40 3023 5000
-2 Tel0 - 123 41,00
3 6490 115 19,00
4 Be40 140 32,00
5 27.00 4e50 10,00
6 9,60 1460 3000
7 1090 182 73,00
'8 18080 3013 11000'
9 28420 YeT0 51,00
10 13,20 2420 11,00
NO« OF ANIMALS EQUALS 10
- CcOL. B COL. D
(X 10ES8) (X 100
MEAN 2450 27432
. RANGE S 3455 52448
MAX 4,70 60421
MIN 1.15 BeZ3
NO OUTLIERS
"SCX CSC85F 21 NOV 72 19:58i42 yYSER CFU007 100
~-vARDS IN 240 OUT - 0 LINES 68 PROCESSING TIME

6.

£

- MUTATION

FRE (U/8)
X 10E=8

12.85
27.69°
13.76
19.04
1.8b
1402
SSeh7
2492
9404
hel6

COlLe &
(X 10E=1)
14404
3le62
3347
L85

2 SECONUS
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"3CX CSC85F 21 NOV 72 19:58352 yYSER CFU0GY

CARDS IN

HOST MEDIATED ASSAY REPORT SHFET

COMPOUND: FDA 71~11

TEST 1

DOSE LEVELS LOW - 30 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE

A

B

ANIMAL RAVW CFU X TYOTAL CFU

1030
34620
19420
35460
358400
8.00
10440
8440
11.00
36460

- i
OOV E~NO U FUNF

NO. OF ANIMALS EGUALS

MEAN
RANGE.
MAX
MIN

NO OUTLIERS

2u0 ouT 0 LINES

1.72
570
3420
593
6e33 -
1433
173
1R0
1683
6+10

10

Col. B
(x 10E8)
3453
5.00
6633
1,33

ORGANIGMI SALMONELLA OG=-up

DATE STARTED: DEC, 10, 1973

C

RAW NO.
MUTANTS X MUTA
NUMBER 10E7/0+6ML  10E8/1.0ML 10E0/1.2M_. 1050/1.0Mi X 10E=o6

18,00
19,00
17,00
30.00
12.00
106,00
1&.00

4,00

2,00

18.00

TOTA

COL. D
(X 1070
12433
23¢32
24,09
1ea7

100

68 PROCESSING TIME

D E
L NO, MUTATION
NTS X FRE (D/u)

14,99 573
15.83 C 278
14.16 Gel3
24,99 a2}
10.00 L4508
B33 ©e25
1“‘099 ﬁoh.“;)
3633 238
1.67 91
14,99 2846
CoLe £
) (X 10E~8)
. Ge24
Be73

91

5.88 SECONDS
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HOST MEDIATED ASSAY REPORT SHEET
TEST I

-COMPOUND: FDA 7Ti-11 ORGANIcMS SALMONELLA G=-45

DOSE LEVEL? INTERMEDIATE = 2500 MG/KG
TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: DEZ. 10r 1971

A B C , D t
© - RAW NO. TOTAL NO, - MUTATION

ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X TFRE (D/3)
NUMBER 10E7/0.6ML  1058/1.00L. 10E0/1.2ML 10:0/1.0ML X 10e=8

1 49.80 B30 18.00 14.99 1.8}
2 12.20 T 2403 18.00 15.83 Te75
) 23450 392 12.00 10.00 ZeDh
L He20 103 18,00 14,99 14651
5 GYY4e60 Teltd 42,00 S J4.99 o U7}
6 14440 240 40.00 3332 13.848
7 14,60 2043 13,00 10.83 4ol
& 15.60 ) 2460 41,00 34,15 13.14
9 49,40 Be2d 18,00 14,99 182

NOe OF ANIMALS EGUALS g

SAMPLES WITH ZERO MUTANTS EQUAL 1

CoL. B : - COLe D : CoL. &
(x 10L8) (X 1070} (X LOC=-%)
MEAN b,26 20145 Telo
RANGE : 7627 2ike 20 L2 et
MA X £e30 34499 léetrl

MIN 1,03 10.70 letid

NO OQUTLIERS

¢

o

DATA CARDS ENCOUNTERED BY SYSTEM = IGNORED,

CsCX CSC85F 21 Nov 72 19:159: 2 yYSER CFu0o07 100

CARDS 1IN

240 OUT 0 LINES 69 PROCESSIMNG TIME 5«88 SECONDS
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- HOST MEDIATED ASSAY REPORY SHYET

TEST I
COMPOUNDS! FDA 71=11

DOSE LEVELS HIGH = 5000 MG/KG
TREATMENT: IN VIVO, ORAL, SUBACUTE

240 oUT 0 LINES 77

PROCESSING TIME -

ORGANIGMS SALMONIILLA G=4g
DATE STARTED: DEC. 10, 197

c D

A B £
- SR RAW NO, TOTAL HNO, MUTATION
ANIMAL RAW CFU X TOTAL CFU MUTANTS X MUTANTS X FRE (D/6)
WUMBER 1O0E7/0+6Mi.  10E8/1+0ML  10E0/1,2M 100071, 0Mp X 10eg=~o
| 13.40 2025 12,00 10.00 4el48
3 48420 8403 18.00 14,99 1.87
4 20060 Hheldd 30.00 24499 D6l
5 - 23400 3483 12.00 10.00 2ebl
6 12.860 2413 3780 30.582 Tdels %
7 1660 3010 30,00 24,99 &eG0
NO. OF ANIMALS EQUALS 7
TOTAL CFU OUT OF RANGE EQUALS 2
SAMPLES WITH ZERD MUTANTS FGUAL S
CoL. & CoL. D COLe E
: - X 10E8) (X 10r0) X 10E=B)
MEAN 4,25 18401 5¢58
RANGE 590 20443 12453
-MAX 6403 30682 lbe4s
MIN 2eld 10.C0 Leti?
* SUMMARY WITH OUTLIERS REMOVED
Cok. B CoL, D COLe E
(X 10E8) {X 10£0) (X 10E=-3)
MEAN Gefl 16410 4410
-RANGE SeB0 14,99 6419
MAX B8.03 24499 Belo
MIN 2e23 10.n0 Lets?
DATA CARDS ENCOUNTERED BY SYSTEM - IGNORED
C5CX CHCUEF 21 NOV 72 19:59:12 USER CFUDQ? 100
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HOST MERIATED A5GSAY REPORT SHLET

TEST I ~
COMPOUNDS FDA 71-11 | ORGANIcM? SACCHAROMYCES U=3
DOSE LEVEL: NEGATIVE CONTROL = WATER
 YREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: DEC. 24» 1971
A B c D
TOTAL CFU TOTAL RECOMB/CFU
ANIMAL - RAW CFU X - SCREENED X  RECOMBINANTS  SCREEMED X
NUMBER 10ES/1e0ML 10ES/1.0ML /1 OML 10E =5
1 330400 ¢33 .00 - .00
2 214400 21 .00 00
3 45000 o 45 2+00 TN
g - 110400 e el 2,08 - - 1B8.18 ¥
5 300400 - «30 1,00 3,33
- 6 320400 ¢32 1.00 3413
N 4 11000 - B ¥ S 1,00 : G409
& 116400 12 1,00 BebH2
TOTAL : . 1495 - = B,00
NO. OF ANIMALS EQUALS 8
 NO. OF DEAD ANIMALS EQUALS 2
 MEAN C/MEAN 8 = . 4410
COL, B COLs C COL. D
» v (X 10ES) CAX L0ED) X 1DE=S)
ME AN . 2u 1400 5,85
RANGE 34 5400 13418
- MAX - SR o 45 - 2400 18418
MIN W11 <00 <00
* SUMMARY WITH OUTLIERS REMOVED
MEAN C/MEAN B = 3426
- . | coL. 8 COL. C COL. D
(X 10ES) (X 10E0) (X 10E=5)
MEAN - .26 L .86 4,09
RA“(‘IE‘. .Ifal# 9.00 9009
MA X 45 2400 9409
MIN & - el 00 » .00
. S - 40
CSCX CSCESF 21 NOV 72 l9:ueigy  USEK CFU0DT 200

£ w1~ e Y T Ay ] Yy Fa% § TR ™ T~ MO T ™ w9 Rt Lo vy NN
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HOST MEDIATED ASSAY REPORY SHLET
TiST 1
cwe .. COMPCUND: FDA 7i=11 ORGANIGM: SACCHARGHYCLS e

"

OSE LEVEL: POSITIVE CONTROL - &Mﬁ - 350 MG/Ks

TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: DEC. 24, 1971
A B c D
TCTAL CFU TOTAL RECOMB/CFU
B oo ANIMAL - . RAW CFU X SCREENED X - RECOMBINANTS  SCRELNLL 3
- NUMBER 10E5/1+0ML, 10E571.0ML /1e0M L0g=5
1 210.00 W21 : - 21,00 100600
2 80.00 08 ©.00 7059
3 280400 28 10.00 35671
L - 17000 o7 13,00 76047
5 20000 «20 10,00 50600
6 T40+00 o 74 15,00 2027
-7 21000 21 - ’ 23.00 192.52
8 40000 o 40 12,00 30400
9 8300 09 1.00 11456
TOTAL 2438 111,00

~ N0+ OF ANIMALS EGUALS e .
NOs OF DEAD ANIMALS EQUALS 1

MEAN C/MEAN B = 46,58

It oo - . COLe B - COLe C COL. D
(X 10E5) (X 10E0) (X 10E=b)
MEAN +26 12433 B35 99
~vRANGE\ IR 65 - 272,00 9&el0
MAX o 7H 23400 109452
MIN « 08 100 1136

NQ~0UTLIERS : - e - - S .

5 - CSCx CSCBS5F 21 NOV 72 193463154 ySER CFUCOT 200 -

CARDS IN 234 oUT 0 LINES 70 PROCESSING TIME 5«82 SECONUS
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDY: FDA 71=11

TEST 1

DOSE LE\ELO LOW - {\m_\}f /L.‘I"

TREATMEMT: IN VIVO, ORAL, ACUTE

- ANIMAL

NUMBER

W RNOTFON -

TOTAL,

A

RAW CFU ¥
10ES/L.0ML

260+00
27300
12300

- 120060

14500
1435.00

8500
23500

224 e DO

- NO« OF ANIMALS EQUALS -
NOs. OF DEAD ANIMALS EQUALS 1

MEAN C/MEAN B

--NO OUTLIERS

C5CX CHCB5F

CARDS IN 234 OUT

21 NQV 72

-
-

MEAN

- RANGE

MAX
MIN

19:47: 4

0 LINES

B
TOTAL CFU

SCREENED X -

226
o 27
12
«l2
o 14
14
« (18
e23
022

160
S

5400

CoL. O
(X 10ED)
18
e 19
27
« 08

USER CFUDO7

ORGANI<MS SACCHARCMYCES Dw3

DATE STARTED?: DEC. 24, 1971

¢
TOTAL

‘RECOMBIMANTS -

/1e0ML

« 00
2.00
+00
1,00
1,00
«00
2'00
1.00

8,00

COLe C
(X 10E0)
B9

L. 2400

2400
«00

200

70 PROCESSING TIME

D
RECO=B/CFU ,
SCREZNED X i

10E=-b

0
Telil
«00
8e33
690
«00
11.76
Be5d
Lelig

COle D
(X 10E-~H)
5e27
11.76
11.76 ;

« 00 F

585 SECONDS

42



-HOST MEDIATED ASSGAY REPORT SHRET
TEST 1
COMPOUND?: FDA 71-11 ORGANIEM: SACCHAROMYCES U=3

DOSE LEVEL: INTERMEDIATE- <&+ iy (i,

TREATMENTS IN VIVO, ORAL, ACUTE DATE STARTED: DEC, 24 1971
A B C D
TOTAL CFU TOTAL RECOB/CFU

~ANIMAL, - RAW CFU X SCREENED X RECOMBINANTS SCRLENED X
NUMBER 10ES/1.0ML 10ES/1.0ML /1o OMy, 10:=5

1 -~ 850+00 T o 85 - o 1.00 ' 1.i8

2 11¢.00 1l « 00 +00

3 320.00 032 2.60 Bech

4 160,00 16 - 1,00 ' BeS

5 120600 12 2,00 1667

6 103.00 o 10 3.00 2913 *

7 - 455400 o845 “ 7.00 C 15638

8 510400 #51 3,00 Hetifi

9 260400 26 3.00 11454
TOTAL 2¢89 22,00

~NOe OF ANIMALS EQUALS 9
NOe OF DEAD ANIMALS EQUALS 1

MEAN C/MEAN 8 = 7462

COL, B COt. C COL. D
{X 10ES) (X 10E0) (X 10E-5)
MEAN 032 2oy 10425
RANGE 75 - 7400 : 29,13
MAX 85 700 2913

MINM «10 + 00 «00

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = Ee82
Col.. B CoL. C ‘ col, D
(X 10E5) - X 1GEQ) - AX 10E=-5)
MEAN ¢35 2e38 7489
RAMHGE o TH 7400 lo.67
MA X 85 7«00 1067
MIN o 11 « U0 +30

<B5CX CHC85F 21 NOV 72 19:47:13 USER CFUBO7 200



HOST MENIATED ASGAY KEPORT SHEET

TEST 1

COMPOUND:S FDA 71=11 ORGANICM: SACCHAROMYCES Dw3

DOSE LﬁVEL=_HIGH"‘51ﬂﬂﬁ~i//£§

TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTEDS DECe 24y 1973
A B C D
TOTAL CFU TOTAL RECONB/CFU
ANIMAL - - -RAW CFU ¥% - SCREENED X RECOMBIMANTS SCREENED X
NUMBLER 10ES5/71.0ML 10ES/7140ML /1. 0OML, . 10F =5
-1 150.00 : 13 ‘ 3,00 ' 20.00
2 560.00 « 56 7.00 1250
3 02000 162 3,00 GOl
) 470400 s o 47 ' 1.00 2e¢ld
S 430.00 43 1,00 233
6 77000 «77 12,00 1558
- 7 280000 ¢28 o 7.00 ’ ’ 25000
8 760+00 o 75 3.00 ' 36495
TOTAL : : - 4.04 - 37,00

NO« OF ANIMALS EGUALS 8
NOe OF DEAD ANIMALS EQUALS 2

- MEAN C/MEAN B = - 9,16 -

coL, B COoL. C COL. D
= o (X L0ESH) ' (X 10E0) (X 10i=5)
MEAN + 50 ke 10479
RANGE ) D2 11.00 22487
MAX - - o T7 17,00 25,00
MIN 15 100 2ol

NO OUTLIERS

SCX CSCB5F 21 NOV 72 19:47:23 USER CFUOOY 200
“AKDS IN 232 ouT 0 LINES 69 PROCESSING TIME 5.88 SECONDS



- CARDS IN

HOST MEDIATED ASSAY REPORT SHRET

- COMPOUND: FDA 71-11

TEST i

ORGANIGM! SACCHAROMYCES =y

DOSE LEVEL? NEGATIVE CONTROL = WATER (SUBACUTY TRIALS)

TREATMENTS IN VIVO, ORAL, ACUTE

A

ANTMAL RAW CFU X

NUMBER 10E5/1.0ML
1 20000 -
2 257300
3 46000

o 2254600
5 300400
6 320400
7 111.00
8 110+00

TOTAL

NOe. OF ANIMALS EQUALS

B

TOTAL CFU
SCREENED X
10ES/1.0ML

20
+25
46

«22

«30
32
«11
el1

1.97
8

- NO+ OF DEAD ANIMALS EQUALS 2

MEAN C/MEAN B =

MEAN

RANGE

MAX- .

MIn
NO OUTLIERS

SCX CSCB5F 21 NOV 72 19:48: 4

232 oUT 0 LINES

3404

coL, B
(X 10ES)
25
035

U6

011

USER CFugo?7

DATE STARTEDS

c
TOTAL

RECOMBIMANTS

/1oUML

1.00
2,00
+ 00
« 00
00
1.00

6,00

CoL. C
(X 10E0)
.75
2400
2400
.00

200

69 PROCESSING TIME

DEC. 23,

D
RECOB/CFU
SCREENED X

10¢=5

5400
Bs00
o (0
o3
«00
« 00
9.1
Qe (09

COoL. D
(X 10-5)
Hel45
.09
9.09

«00

o 77 SECONDS

1971

45
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HOST MEDIATED ASSAY REPORT SHUET

TEST 1
COMPOUND: FDA 71-11 ORGANISM: SACCHAROMYCLS D=3
DOSE LEVELS LOW= 3¢ oy [Py
‘ TREATMENTS IN VIVO, ORAL, SUBACUTE DATE STARTEDS DECe 239 1u71
A 5 C D
RE TOTAL CFU TOTAL RECOMR/ZCEU
Y ANIMAL RAW CFU X - SCREENED X - RECOMBIMNANTS  SCREEMEU X
- NUMBER 10E571+0ML 10E5/140ML 71 0OML 10E=5
l 1 106.00 - s« 10 ' 00 B U0
P 2 130000 013 1.00 70(.:)9
3 3 320400 «32 1,00 3413
5 270400 027 1.00 3470
| 6 140.00 ol 2,00 1hes9
i T 130400 - eld ©1.00 S TeeY
8 36000 ¢« 36 2.00 5450
, , 9 120+00 o12 +00 e 00
i e 10 . B30e00 - - - e33 - - 1,00 - 3.03
- TOTAL 2413 10,00
 NO. OF ANIMALS EQUALS 10
MEAN C/MEAN B = 4,69
CoL. B COLe € COLe D
) (X 10ES5) (X 1DEO) (X 10iL=5)
N MEAN 21 1.00 - TS 1)
T L. RANGE 626 S 2400 14429
MAX « 30 2000 14,29
MIN .10 « 00 o 00
* SUMMARY WITH QUTLIERS REMOVED
MEAN C/MEAN 3 = 4,02
. coL, B CoL. C COL, D
‘ﬁh. - : , (X 10E5) (x 10E0) (X 105=5)
MEAN W22 . 89 3,921
. RANGE 26 2,00 7 a9
; ‘ P . MAX ' 0 56 2400 R Tewt!
L MIN 10 « 00 h GO

, | N ;
Coty CoCBsK 21 NOV T2 1931493 5  USER CFUQOT 200 4
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HOST MEDIATED ASSAY REPORT SHIET

TEST I
COMPCUND: FDA 7i=11 : ORGANIEM! GACCHAROMYCES D=3

DOSE LEVEL=AINTERMEDIATE‘MQSthﬂgfhﬁj,

TREATHMENT: IN VIVOs QRALe SUBACUTE DATE STARTED: DEC 23, 1971
A B C D
TOTAL CFU TOTAL RECOMB/CFU
NIMAL - ~RAW CFU X SCREENED X - RECOMBIMIANTS SCREENED X
NUMBER 10E5/1.0ML  10E5/140ML /1e0ML, L0E=5
1 660.00 56 ' 8,00 ’ 12.12
2 420.00 42 7.00 16.07
3 250400 25 1,00 Boeli0
-4 65000 - 65 s 1,00 “lebh
5 24000 b 1,00 Bel?
6 300400 «30 3,00 10400
8 300400 + 30 6,00 20 U0
TOTAL R - e - 3433 - - 30,00

NO« OF ANIMALS EQUALS 8
NOs OF DEAD ANIMALS EQUALS 2

MEAN C/MEAN B = . 9,01
CoL. B CoL. C COLs D
(X 10ES5) (X 10E0) - X 10L=5}
MEAN U2 3.75 Y430
RANGE 42 7«00 Lo 46
MAX - 66 : 1400 - 20.00
MIN ol 1.00 1.5%
NO OUTLIERS
CSCX CSC85F 21 NOV 72 19:50:49 USER CFUQO7 200
CARDS IN 232 oUT 0 LINES 69 PROCESSING TIME 595 SECONDS

47
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HOST MEDYATED ASSAY REPORT SHTET

TEST 1
COMPOUNUS FDA 7i~11 : ORGANISME SACCHAR IMYCES Liw3
UOSE‘LEVELi_LSS-éEco&tgfﬁﬁ
TREATMENT: IN VIVC, ORAL, SUBACUTE DATE STARTEDS: DEC. 23¢ 1971
A B c D
TOTAL CFU TOTAL, RECOMB/CFU
- o ANIMAL -~ RAW CFU X SCREENED X RECOMABINANTS SCREEMED X
NUMBER L0ES/L . OML 10E571 « OML Z1e0M 10 =Y
i 130400 «13 1.00 TeGY
2 450400 46 12,00 266 UY
3 280400 «28 1,00 3e57
b - 23000 - T 623 e 2.00 Bs70
5 16000 16 2400 1250
6 580+00 58 7.00 12.07
7 26U'00 . 220 1.00 Jebi
8 180.00 18 2.00 11411
9 170600 017 2.00 11476
10 - - 210.00 - : 21 » 4,00 oo 194UDH
TOTAL. 266 34,00
NOe OF ANIMALS EQUALS 10
MEAN C/MEAN B = 12.78
CoLs B CoL. C COLe D
(X 10E%) (X 10E0) (X 100=5)
MEAN 27 340 11,64
RANGE U5 ~ 11.00 22402
MA X 58 12,00 26,09

MIN 13 . 100 Seb?

¥ SUMMARY WITH OUTLIERS REMOVED

.. MEAN C/MEAN B = 10.00
Col, B COL, C coL. D
(¥ 10E5) (X 10E0) (X 10i=5H)
MEAN o 24U Zeltl 10,03
RANGE 45 e 00 15448
MAX ’ +H8 : Te (0 1900
MI 13 100 Senr?

CS5C% CSC8HF 231 NOV 72 19:5H3:45 yUSER CFUDO7 200

48
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HOST MELIATED ASSHv REPOKT S ET
TEST Il

.0 POUND. FUA 7i=-11 ORGANLIGME SALMONI LLA TA153

LOLE LEVEL. NEGATIVE CONTROL ~ SALINE (ACUTE)

TREATMENT: IN VIVOs OR:iLe ACUTE DATE STARTED FEDRUARY 3,
h B C n
TOTAL NO. MUTATION
ANIMAL Rew CrU X TOVAL CFU X MUTANTS X FrRe (C/)
HRUMLER ~10ET/0«6ML 1066/71.0ML 10L0/71.0M0 XolGr -
- 0.4 6o7~3 5,00 .7"
o 65407 10.83 La0U e D5
3 Sl Hed2 G40 ' 1
4 770 7e92 o0y Py A
o 52-&5‘.:3 Bel. [ QOU 8
5] 59.4‘.‘ 9.9” ".0‘.‘) .0’{
I L 19,79 10,09 Bt
{4 4110 685 440U e 31

HOW OF ANINMALS LQUALS b _
TOTAL CFU QUT OF RANGE EQU.LS é

COl.e . CUie C COLe D
(X 10o6) (X 10:0) {x 10E=1)
MEAN Gl e 88 o6~
RANGL 1cebe 7eu0 sl
tAX 15,75 10400 P A
MIN He3 3eu0 «H5

NO QUTLICRS
“TOP

- e s e et i g $o e e et <oy
Jo— g - W - s A ro o

1oy

49



HOST MEOIATED ASSAY KEPORT SicET
TEST I1
LOMPOUNDS DA 71=11 ORGANISM: SALMONELLA Ti153n

LOSE LEVELD POSITIVE CONTROL = DMN « 100 MG/KG (ACUTE)

TREATHENT ! IN VIVOr ORALe ACUTE DATE STARTEDS: FEBRUARY 23, 1073
A 4] C 5]
TOTAL. NOe MUTATION
AN{MAL RaW CFU X TOTaL CFU X MUTANTS X FRE (C/19)
NUMEBER 1O0ET/70.6M0L 10E8/71.00ML 10071« 0ML X 10fF=3
b 37.10 6.18 125,00 20427
prg 30663 b5e13 164,00 35,00 *
J3 31403 5417 147,00 28,45
£ 50607 fle 35 £C7,00 24, _u
5 B1le74 8.6 144,00 16.71
1 7 67 e4") 11,23 185,60 16,29
: ) 51482 8403 170,00 19,69
9 U762 TeB7 111,01 1,11
5 NOs OF ANIMALS EQUALS G
i TOTAL CFU QUT OF R.NGE EQU.LS i
f COL« CG..e C (0Le D
g (a 1oni) (A 310LQ) (s 3nF=s)
s Tel7 15444 21e 7
NANG.L. teli Uhed0 2732
P K L11.23 207.00 Feig il
AN el 111,00 12.52

* SUMMARY Wi1TH OUTLIERS REMOVE;

CoL. . Coi.« C COle D
(x Lord) (X 10£0) (X LaC=3)
L EAN Gelil 1o .75 10,23
FLANGL Hell7 Y6600 14,03
P AX 11.23 2u7.00 2a.u45
fMIN tel? 111,00 1352

o1 Ul

50
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HOST wELIATED ASSHEY REPOKT SHIET

TEST 11

£0. POUND: FDs 71-11
J0LE LEVEL  LOw = 30 MO/KSG -

TREATHENT ¢ IN VIVO» ORALs ACUTE

A {3

ANIMAL ReW CFU X TOTAL CFU ¥
NUMBER LoE7/0.6M0 10La/71 40041,

4 49,30 Belde

- 5&0“13 Q.73

9 BO.t Heldi

i 58440 Q.73

5 4O.09 6667

6 0leG0 10.32

7 46459 Te7H

2} S0 03

NOe OF ANIMALS EOQUALS B!
iNO, OF CONTAMINATLEL EGUALS 1
YOTAL CFU QUT OF RANGE EQUsLS 1

COLe .
(X 10:.0)
FEAN Bebd
RANGE KTy
1A X 10.32
MIN 6OV

HO OUTLILRS
ToP

DATE STARTED:

C
TOTAL NO.
MUTANTS X
10720714 OML

17.00
11,00
1:)000
12,00
G400
14,00
11009
the 01

CoLe. C
(X 1010}
1150
15.00
17,00
4eu0

ORGANISME SALMONCLLA T2163%0

FEBRU» ¥ 23,

In]
MUT~TION
FrRiE ‘C7)
X 16y ey

2407
1.13
2

‘. 8 ‘?—j
1.23

e B
1.36
1.42
« 019

COL.e D
(x 1pE=")
1.3&"3

1.6%

2+2)
60

L]

/n‘?'z?

51



HOST MEUIATED ASSAY REPORT SheET

CO-POUND: FDA 71=11

VOLE LEVELY
TREATMENT &

ANIMAL
NUMUER

O UY TGRS

WO« OF ANINALL LQUALS
N0« OF CONTHMINATEL EQUALS

IN VIVO,

A

RaW CFU X
10E7/0.6ML

62.5H0
36437
350‘4“:
51746
U544
61.40
GO 75

TEST II

INTERMEDIATE = 2500 MG/KG
ACUTE

-]

TOTAL CFU ¥
LO0EG/1 4001,

10.42
6405
5490
862
Te57

10.23
678

1

TOTAL CFU OUT OF RaNGE Eau.LS f

TOP

AR L A s i BBV, s = At b, S B

S AN
RARGL
MAX
MIN

ML AN
KANGL,
A X
MIN

COL..

(+ 1G. )
Teth
44D

10442
B5eGu

Cobs .

(~ lUtu)
Tel3
4eba
10.42
HeYs

DATE STARTED:

¢
TOTAL NO.
MUTANTS X
10C50/1.0ML

17,00
11,00
16,00
20,09
15,04

G400

a0

C’;)._Au c
(% 1010)
idett3
la. 30
20400
8400

% SUMMARY WITH OUTLIERS REMOVE(Q

CoL., C
(X 10£0)
11417
9400
17.00
Beu0

ORGANISMS SALMONELLA TAL1S3:

FEBRUARY 23,

D
MUTATION
FRE (&/7)
X 10g~-8

1,063
1.52
1539
2e32
1.72

e 78
1.1

CoL. D
(i 100«7)
Y e
1.5
2e32

+ 78

Cot.e D
(x 10E=7)
147

) P
1,582

«78

1973

52
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HOLT MEULTATED ASSAY REPOKT &/CET

TEST II
CO-PO.ND: FDA 71-11 ORGANISM: SALMONCLLA TA1Sx:
2O0LE LEVEL  HIGH = 3000 Ma/KG
TREATHENT . IN VIVOr ORAL» ACUTE DATE STARTED! FEBRUARY 3, 197%
A t] ¢ 0
TOTAL NO. MUT2TION
ANTIMAL HaW CFU X TOTAL CFU ¥ MUTANTS X FrE (€/ )
NUEE K 1oE7/70.6M0 10EG/1 o 0L, 1000/140ML A 1009
L 3O 41} 6!57 11.00 1.A8
b ‘H).U” ?0b7 1100” 10'43
3 SQa ] HeU7 Ge0U 1438
L 78'1.’ 13.02 7.0’; 0‘5"‘ +
ot 50449 80“7 10.03 1.17
6 blt{i’;) 8057 5.00 .0,5
7 5080 Belk7 11,00 138
w0 OF ANTVALS EcUALS 7
MOy OF CONTAMINATEDL EwUnLs 2
TOTAL CFU QUT OF RaNGE EwUisls i
CoLe Cie C ColLe N
(X Lo} (X 10:0) (s 107 =)
B AN Be. o Y43 1238
RANGE 790 4400 l.14
MAX 13.02 11'00 1.08
MIN BDeisV 7.00 « 5t
* SUMMARY WITH OUTLIERS REMOVED
CoLe ¢ CoLe C CoL. D
(£ 10i0) (X 10£0) (X 10F=g)
MEAN Tel7 9e83 1.,3%
RANGC ¢80 3.00 o TH
MAX 807 11,00 1.683
MIN 507 8400 «93

TOP

53



“STOP

HOST MELIATED ASSAY REPORT SHEET

TEST 1I
CO“POUND: FDA 71l=i1

ORGAN{GM:

DOSE LEVEL: NEGATIVE CONTROL = SALINE (SUBACUTE)

TREATMENT: IN VIVOs ORAL¢ ACUTE

A B

ANIMAL RAW CFU X TOTAL CFU X
NUMBER LUE7/0G.6ML 10E8/1.0ML

1 40.20 €e70

b 31.10 5,18

3 32e30 5438

i dbe70 6412

5 414190 6485

6 49.610 S.au

7 3T«70 6e2d

8 L8eH0 8497

NO» OF ANIMALS EQUALS £
NOes OF CONTAMINATEL EQUALS i
TOTAL CFU QUT OF RANGE EQUALS 1

COLe .
(4 10u06)
MEAN GOl
RANGE 3.02
MAX 8.20
MIN Hell

NO OUTLILRS

DATE STARTED?

c
TOTAL NO
WUTANTS X
10E0/ 14 OML

4.00
4,00
.00
Ve 00
LJUU
©.00
V.00
Ue0U

CoLe. C

(X 10:0)
463
3.00
600
3500

SALMONELLA TA183%7

FEBRUARY 76,

D
MUTAT T OR
FRE (C/:)
X LOF=&

B0
«77
+ O3
« 82
«73
o 73
D
62

1973

54



HOST MEUIATED ASSAY REPORT SHLET

COMPOUND: FUA 7i=11

TEST 11

ORGANLISMS SALMONELLA TA1S3n

DOSE LEVELT POSITIVE CONTROL = DM = 100 MG/KG (SUBACUTE)

TREATHENT: IN VIVOs ORALe ACUTE
A B
ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10e7/70.6ML 106G/« OML,
1 48430 8405
e 51.80 BeH3
X) TO 4D 11.73
4 3170 Helli
H 82420 13,70
6 T2.060 12,10
7 644 U0 10.67
8 6540 1096
9 70672 11,78
NO» OF ANIMALYD EQUALS g
NOe OF CONTAMINATED EQUALS 1
COLG %
(X luced
ME AN 10432
RANGL B2
MAX 13,70
MIN el

NO OUTLILRS
TOP

T o AT AP P Ir. Aarerond . ;e e

DATE STARTYED:

C
TOTAL NO.
MUTANTS X
10E0/1.0ML

114,00
112.00
126400

67,00
125,00
206,00
119,00
122400
156,00

ClLe C
(X 100}
13,433
112,00
20560

68700

FEBRUARY 26,

n
MUTATION
FRE (C/1)
X 10E=8

144,16
12.97
10.91
16.47

Qel2
17,02
11.16
1l.1¢
13,24

CoL. D
(X 10FE=2)
12.08
Tes1
17.02
Sl

1973



“ToR

HOST MEJIATED ASSAY REPORT SHUET

COHMPOUND: FDA 71i-11

GOSE LEVELY LOW = 30 MG/KG

TEST II

TREATHENT: IN VIVOe ORAL» SUBACUTE

A &
ANTMAL RAW CFU X TOTAL CFU X
HUMBER 10770 «6M0L J0E6/71. 0040
1 46460 777
2 Til.40 11,90
3 6l.00 10,30
4 37440 16:23
5 32459 Helk2
G 45450 Te55
7 65420 10.67
g 63.40 10,57
NO« OF ANINALS EQUALS !
NQs OF CONTAMINATEL EQUALS 1
TOTAL CFU OUT OF RaNGE EGUALS 1
CoLs ..
(X 10u8)
MEAN 10eub
RANGE 1062
MAX 1625
MIN Selt

WO QUTLILRS

ORGANISMI SALMONTLLA TALB3)

DATE STARTED: FEBRUARY 264

C
MUTANTS X

100/1.0ML

7.00
$.00
9400
S.00
S5.00
7.00
Je00
8.00

CoLe C
(x 10&£0)
6eb0
Ge 0O
Q.00
3.U0

D
MUTATTON
FRE (C/0)
X 10E~5

|9i_
o 6T
87
« 31
02
e O3
825
o 75

CCLe D
(X 10E=%)
o7

e

« 3

27

1977
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HOST MEDIATED ASSAY KEPURT SHEET

TEST II

COMPOUND! FDA 71~11 ORGANISM: SALMONELLA TA1530
DOSE LEVEL: INTERMEDIATE = 2500 MG/KE

TREATMENT! IN VIVOs ORALs SUBACUTE  DATE STARTED: FEBRUARY 26, 1973

NO OUTLIERS

TR R e Wi et gy . pom— ot e s+ et oo eeee e

A B c D
TOTAL NO. MUTATION
ANIMAL. RAW CFU X TOTAL CFU X MUTANTS 'X FRE (C./B)
NUMBER 10E7/0.6ML "10EB/1.0KL:  10E0/1,0ML X log-
1 59,10 9485 10.00 1.02
2 73,20 12,20 12,00 "o
3 Taek0 12,73 13,00 1.,0¢
4 60,00 10,00 17.00 1.70
5 61460 10.30 17.00 l.6s
6 37.10 Gel8 8400 129
7 31.%0 Y432 11.00 2.07
8 46440 7,73 6,00 L
NO, OF ANIMALS EQUALS
NO. OF CONTAMINATED EQUALS 1
TOTAL CFU OUT OF RANGE EGUALS 1
COLe & CoL. C COL. D
(X 10E8) (X 10E0) (X 10E=8)
MEAN 9.29 11,75 Tledil
RANGE T.42 11,00 1.29
MAX 12,73 17.00 2eG7
MIN "5e32 6400 o78
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Y S Al W N A ST, g

HOST MECIATED ASSAY REPOKRT SHEET

CONPCUND: FULA 71=11

TEST II

LOSGE LEVELY HIGH = 5000 #G/KG

TREATMENT :

ANIMAL
NUMBER

TR NT O TN -

-

A

RAW CFU X
10e7/0.6ML

98.20
78.40
94,50
854,89
65710
70.80
67 e
79410
93e60
70e27)

NOe OF ANIMALS LGQUALS

| NO OUTLILRS
L TeP

MEAN
IANGL
FAX
MIN

IN VIVO» ORAL

SUBACUTE

4

TOTAL CFU X

10

10E8/1.00L

16437
13407
15,72
14,350
1.62
11,840
11.20
12.02
15400
11,76

COoL. .
(x 1040)
13.24
SeTin
16.37
10.62

ORGANISM?

C
TOTAL NOe
MUTANTS X

1000/140ML

16,00
5,00
veQC

11,00

14,00

16,00
7‘.00
2,00

14,00
b.OU

Cuie C

(X 101t0)

Bedl
11,40
16.00

500

SALMONELLA TA1H3)

D
MUTATTION
FRE (C/11)
X 10E=-8

«98
¢ 38
32
o 77
1,13
. t‘ ':,
.ﬁ?
P
e IN
51

CoLe D
(x 10F=:)
5"

el

1.13

«32

DATE STARTED?: FEBRUARY 26, 197%

58



4, Cytogenetics
a. In vivo
(1) Acute study
The negative control groups contained
cells with breaks that were within norme1 control values as did the 1aw,
intermediate and high dose levels of the compound. No other aberrations
were observed in these groups. The positive control group contained the
expected severe chromosomal damage due to the positive control compound.
Mitotic indices were within normal 1imits in the negative and compound dosage
groups while the positive control groups were, as expected, depressed.
(2) Subacute study
The negative control group contained 5%
cells with breaks. The low, intermediate and high groups each contained 6%
cells with breaks. This value is within historical negative control group
Timits (0-6%). The mitotic indices were normal. The interme&iate group did
contain one cell with reunion but this has been observed in negative control
groups in the past.

b. In vitro

The negative control group contained 1% cells with
bridges. No aberrations were observed in the compound dosage groups. The
positive control group exhibited the expected damage due to the positive control

compound.

[E BIONETICS 59
Litton :
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Litton

c.

CYTOGENETICS SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-11

SODIUM SACCHARIN

60



Compound

Negative Control

Low Level

Intermediate

High Level

Positive Control
(TEM) ***

FDA 71-11

- ACUTE STuDY
METAPHASE SUMMARY SHEET

Dosage
(mg/kg) Time*
saline 6
saline 24
saline 48
30 - 6
30 24
30 48
2500 6
2500 24
2500 48
5000 6
5000 24
5000 48
0.30 48

% % %
Cells Cells % Cells Cells
No. of No. of Mitotic with with other with
Animals Cells Index % Breaks Reunions Aber ** Aber.
3 150 5 3 0 0 3
3 150 8 1 0 0 1
3 150 7 0 0 0 0
5 250 9 4 0 0 4
5 250 6 0 0 0 0
5 250 6 0 0 0 0
5 250 3 3 0 0 3
5 250 8 I g U 1
5 250 ¢ 8 2 0 0 2
5 250 4 0 0 0 0
5 250 1 5 0 0 5
5 250 9 3 0 0 3
5 250 . 3 26 8 5 (a) 34

*Time of sacrifice after injection (hours). ]
**Cells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).

***Acute dose only one time.

[=2)
—

Sample taken at 48 hours.



FDA 71-11

SUBACUTE STUDY
METAPHASE SUMMARY SHEET

% %

, Cells Cells

Dosage* No. of No. of Mitotic with with

Compound (mg/kg) Animals Cells Index % Breaks Reunions

Negative Control Saline 3 150 12 5 0
Low 30 5 250 12 6 1
Medium 2500 5 250 6 6 0
High 5000 5 250 8 6 0

*Dosage 1x/day x 5 days
**Cells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).

29

% Cells
other

Aber, **

0

0
0
0

Cells
with
Aber.

N O N



FDA 71-11
ANAPHASE SUMMARY SHEET

% Cells

with “ Cells % Cells % Cells
Dosage* Mitotic ilo. of Acentric with % Mu]tjpo]ar Other with
Compound (mcg/m1) _Index _Cells Frag. Bridges Celis Auer.* Aber. .
Low Level 10 2 100 ‘ 0 0 0 0 0
Medium Level 100 2 100 0 0 0 -0 0
High Level 1000 2 100 0 0 0 0 0
Negative Control Saline 2 100 0 1 0 0 1
Positive Control
(TEM) . 0.1 2 100 12 9 3 1 (pp) 24

*Cells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).
kk
Cells harvested 48 hours after the addition of the compound

€9



5. Dominant Lethal Study
a. Acute study
In general, significant differences between the
negative control and experimental groups were shown in a few instances, but
no strong indications of change were seen.
b. Subacute study
The overall results are similar to those found in
the acute study. However, significant increases were shown in preimplantation

Tosses in the experimental groups at several weeks.

[H BIONETICS
Litton
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EB BIONETICS
Litton

DOMINANT LETHAL ASSAY
SUMMARY TABLES
CONTRACT FDA 71-268
COMPOUND FDA 71-11
SODIUM SACCHARIN

65



LOG ARITH BISTORICAL
DOSE DOSE HEEK CONTROL

1. 36/ 40=0.90

2 36/ 40=0.90

3 36/ 40=0.90

4 37/ 40=0.93

5 36/ 40=0.90

6 36/ 40=0.90

i 7 37/ 40=0.93

f 8 36/ 40=0.90

SYMBOLS ON FIEST LINE DENOTE
ITHE NEGATLIVE CONTROL GROUP

&
L.

COMPOUND

NEGATIVE
CONTROL
7/20:0.35
11/20=0.55
17/20=0.85
18/20=0.90
16/20=0.80

15/20=0.75

15/20=0.75

16 /20=0.80

TABLE I
STUDY ACUTE

LR

FERTILITY INDEX

DOSE LEVEL

30.000 MG/KG

8/18=0.45

16/20=0.80

19/20=0.95

19/20=0.95

19/20=0.95

18/2U=0.90

20/20=1.00%

16/20=0.80

DOSE LEVEL

2500.000 MG/KG

14/20=0,70

15/20=0.75

15/20=0.75

15/20=0.75

16 /20=0.80

16 /20=0. 80

18/20=0.90

DOSE LEVEL
5000.000 MBG/KG

12/19=0.64
*
15/20=0.75
16/20=0.80
20/20:1.00
17/720=0.85
15/20:0.75

16/20=0.80

12/20=0.00
*k

SIGNIFICANT RELATIONSHIPS AND D1FFERENCES USING

SYMBOLS ON SECORND LINE DENCYEb SIGNIFICANT RELATIURSHIPS AND DIFFeRENCES USING
THe HISTORICAL CONTi&OL GROUp

ONg !, *

Twd 1,%

# SIGNIFICANTLY DIFFERENT

S1IGNIFLCANT AT

SIGNIFICANT 4T P LESS 14aN 0.05
P LESS THaN 0.01

FuOn CORTHOL

! SIGNIFIZANI LINEA& doLATIONSHIP WIid ARITd OR LUG UOsk (MEADING OF CULUEN)

el
h

POSITIVE
CONTROL

71/20=0.35
¥

9/20=0.45
*¥

13/20=0.65
*

13/20=0,65
*%

17/20=0.85

17/20=0. 85

1“/20=O.70
*

16 /20=0. 80

ottt
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TABLE II
CONPOOND 11 : STUDY ACUTE

AVERAGE NUMBER OF IMPLANTATIONS PER PEREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
DOSE DOSE WEEK CONTROL CONTROL 30.000 8G/KG 2500.000 BG/KG 5000.000 NG/KG CONTROL
1. 431/ 36=12.0 86/ 7=12.3 108/ 9=12.0 119/10=11.9 145/12=12.1 86/ 7=12.3
£ 1§ ! 2 433/ 36=12.0 114/11=10.4 151/16= 9.4 167/14=11.9 179/15=11.9 88/ 9= 9.8
*32D *aD
3 433/ 36=12.0 191/17=11.2 219/19=11.5 169/15=11.3 204/16=12.8 159/13=12.2
4 423/ 37=11.4 219/18=12.2 239/19=12.6 174/15=11.6 237/20=11.9 139/13=10.7
oI
5 434/ 36=12.1 185/16=11.6 225/19=11.8 183/15=12.2 203/17=11.9 212/17=12.5
6 409/ 36=11.4 199/15=13.3 231/18=12.8 198/16=12.4 187/15=12.5 222/17=13.1
! **Q0L ¥+l *3I 30
7 454/ 37=12.3 180/15=12.0 253/20=12.7 200/16=12.5 206/16=12.9 177/14=12.6
& ! B 405/ 36=11.3 200/10=12.5 200/16=12.5 216/18=12.0 127/12=10. 6 179/16=11.2
*G1 wI

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELALIONSHLIFS ARD DibFFERENCES USLNG
THE NEGATIVE COHIRUL GROUP

SYNMBUL5 ON SECOND LINE LEROLTEZ SIGNIFICANT RLLATIONSHIPS AND DLFFEKENCES USlie
THE HISTOHICAL CUNTRuUL GHOUP

ITWG-TALILED HLSY
ONE-TALLLED TEST

& AND ¥
! AND «

= SLIeNIFICANT A2 ¢ LESS THAN U.U5
Tw0 !,6,w,% = SIGNIFLCand 41T P LESS Wdhti voU1

*,2 SIOGNIFLICANITLY oilrbouiohsy Frosn CONYZUL
G, SiSNIFICTAWwY neladflobuidss wird AwlTd L LOG vulh (HoalblBG UY LULUEN)



LOG ARITH

DOSE DOSE WEEK

§611 EE11

4
-

5618

6611

5

1!

!

HISTORICAL

CQRTROL

i 454/ 36=12.6

2 461/ 36=12.8

3 451/ 36=12.5

4 436/ 37=11.8

5 445/ 36=12.4

© 427/ 36=11.9

7 466/ 37=12.6

B8 427/ 36=11.9

3 - v

TABLE III
CONPOUND 11 STUDY ACUTE

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

NEGATIVE DOSE LEVEL DOSE LEVEL DOS
CONTROL 30.000 MG/KG 2500.000 MG/KG 500
92/ 7=13.1 122/ 9=13.6 127/10=12.7
132/11=12.0 204/16=12.8 179/14=12.8
222/17=13. 1 263/19=13.8 209/15=13.9
Bl
253/16=14. 1 267/19=14.1 193/15=12.9
*%x0d] SPTY I
221/16=13.8 254/19=13. 4 211/15=14.1
31 *301
220/15=14.7 258/18=14.3 231/16=14.4
#2591 *¥@ oL *XGDI
198/15=13.2 285/20=14.3 229/16=14.3
*a1 *p1
233/16=14.6 209/16=13.1 243/18=13.5
E2T Y ) a1

E LEVEL
0.000 BG/kG

163/12=13.6

210/15=14.0

245/16=15.3%a1
**ag1

282/20=14.1
**3al

. 218/17=12.8

204/15=13.6

$4mal

230/716=14. 4
*al

163/12=13.6

SYMBOLS ON FIRST LINE DENOTL SIGNIFICANT RELAT1ONSHIFES AND DIFFEE&NCES USINu

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT fRELATIONSdIPS AND DIFFLuoNCES USLNG
THE HISTORICAL CONTROL GROUP

& AND ¥ = TWO-TAILED TEST

! AND 2

ONE
T®O

1ol a,¥

ONE~LAALILED TEST

SIGNIFICANT

1,6,3,% = S1IGNAFICANT

AT P LESS THAN V.05
A1 P LESS TuAl V.0l

SIGNIFICANILY DIFFzxaNi Fald COSIUOL
CELATLUNSHLIY wIfid Aslld Oa LOG 0USE (dEADING UF COLURHN)

SIGHNIFICANT

POSITIVE
CONTROL

93/ 7=13.3

99/ 9=11.0
*aaL

176/13=13.5

159/13=12.2%3a1L

237/17=13.9
*0a]

+~4a2

*31

204/16=12.6%aD



TAZBLE IV

CONPOUND 11 STUDY

ACUTE

AVERAGE PREINPLAKTATION LOSSES PER PREGNANT FEMALE

LOG ARITH HISTORICAL BEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE W®EEK CONTRBROL CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/KG
1 23/ 36= 0.6 6/ 7= 0.9 14/ 9= 1.6 8/10= 0.8 18/12= 1.5
2 28/ 36= 0.8 18/11= 1.6 53/16= 3.3 12/14= 0.9 31/15= 2.1.
**331 *2I
3 18/ 36= 0.5 31/17= 1.8 44/19= 2.3 40/15= 2.7 41/16= 2.6
&6 6611 *331 *¥301 **3aT **3a1
4 13/ 37= 0.4 34/18= 1.9 28/19= 1.5 19/15= 1.3 45,720= 2.3
£E61! E&I! **gal *¥3a1 *391 **3al
1 5 11/ 36= 0.3 36/16= 2.3 29/19= 1.5 28/15= 1.9 15/17= 0.9%aD
BB **3a1 **331 *%*301 *aI
6 18/ 36= 0.5 21/15= 1.4 27/18= 1.5 33/16= 2.1 17/15= 1.1.
5618 ! ol **3a1 **301 a1
7 12/ 37= 0.3 18/15= 1.2 32/720= 1.6 29/16= 1.8 24/16= 1.5
5681 & 1! *31 **gal **391 *%3a1
! 8 22/ 36= 0.6 33/16= 2.1 .9/16= 0.6**%paD 27/18= 1.5 36/12= 3.0
638 &&11 - **9d 1 @I **a51

SYMBOLS ON FIRST LINE DENOTEZ SIGNIFICANT KELATI1ONSHLPS AND
THBE NEGATIVE CONTROL GROUP

DiFFERENCES USING

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT KRELAYIONSHLPS AND DLAFFERENCES USING

THE HISTORICAL CONTRUL GROUP

& AND ¢ = TWO-TAILED TEST
! AND o = ONE-TAILED TEST
ONE !,6,d,% = SIGNIFICANT AT P LESS THAN 0.05
W0 !,6,2,*% = SIGNIFICANT A% P LESS TdAN (.01
o
©

Frod CONTRUL
¥ild Asl1TH OX

SIGNIFICANTLY DIFPERENY
SIGHIFICANY KELATIONSHILv

06 DOSE (HdZADING OF COLUMN)

POSITIVE
CONTROL

1/ 1=
11/;9=
17/13=
20/13=
25/17=
33/17=
10/4=

25/16=

1.2

1.3
*a1

1.5
*zadl
hbd" I

*¥35

I

1.6
o1



TABLE V
CONPOUND 11 STUDY ACUTE

AVERAGE RESORPTIONS (DEAD IMPLANTS) -PER PREGNANT FEMALE

LOG aRITH BISTORICAL . NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
DOSE DOSE UWEEK. COBTROL CONTROL 30.000 BG/KG 2500.000 BG/K6 5000.000 BG/KG CORIROL
1 & ! 1. 9/ 36=0.25 0/ 7=0.0 3/ 9=0.34 2/10=0.20 14/12=1.17%331 16/ 7=2.29%%3a1
! &1 *%3aD ol *%aaéi
1 L 2 11/ 36=0.31. 9/11=0.82 9/16=0.57 6/14=0.43 4/15=0.27 . 46/ 9=5.12%%331
**3a1
3 15/ 36=0.42 10/17=0.59 10/19=0.53 6/15=0.40 18/16=1.13 56/13=4.31%%331
**3al
4 20/ 37=0.55 1/718=0.39 23/19=1.22 11/15=0.74 21/20=1.053a1 **/13=8, 62*%*331
**gal
5 21/ 36=0.59 7/16=0. 44 11/19=0.58 15/15=1. 00 10/17=0.59 58/17=3. 42%%331
**aal
6 16/ 36=0.45 11/15=0.74 21/18=1.17 10/16=0.63 8/15=0.54 15/17=0.89
a1 a1
7 26/ 37=0.71 6/15=0.40 34/20=1.70%221 14/16=0.88 15/16=0.94 12/14=0. 86
oI
8 13/ 36=0.37 17/16=1.07 12/16=0.75 16/18=0.89 13/12=1.09 - 12/16=0.75
& ! **¥3al *3aX al

SYNBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICAKT RELATIONSHIPS AND DIFFEKENCES USING
THE HISTORICAL CONTROL GROOP

£ AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST
ONE !,E,a,% = SIGNIFICANT AT P LESS 1HAN 0.05
THO !,6,9,% = SIGNIFICANT AT P LESS THAN 0.01
~
=

*,0 SIGNIFICANTLY DIFFEKRENT FROM CONTROL
€,! SIGNIFICANT RELATIOUNSHIP WIlH ARILH Or LOG DOSE (HEADANG OF COLUBN)



TABLE VI

COMPOUND 11 STUDY ACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

DOSE LEVEL

LOG ARITH HISTORICAL REGATIVE DOSE LEVEL DOSE LEVEL POSITIVE

DOSE DOSE WEEK CONTROL CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/KG CONTROL
1 9/ 36=0.25 0/ 7=0.0 2/ 9=0.23 2/10=0.20 5/12=0.42% 6/ 7=0.86::
2 9/ 36=0.25 5/11=0.46 7/16=0.44 5/14=0.36 3/15=0.20 9/ 9=1.oo::
3 10/ 36=0.28 ©6/17=0.30 4/19=0.22 4/15=0.27 7/16=0.44 12/13:0.93::
4 15/ 37=0.41  6/18=0.34 9/19=0.43 7/15=0.47 11/20=0.55 13/13:1.00::
5 14/ 36=0.39 4/16=0.25 9/19=0.48 9/15=0. 60% 7/17=0.42 15/17:0.95::
6 13/ 36=0.37 8/15=0.54 10/18=0.506 7/16=0. 44 6/15=0.40 11/17=0. 65
7 17/ 37=0.46  5/15=0.34 14/20=0.70% 7/16=0.44 6/16=0.38 7/14=0.50

5 8 9/ 36=0.25 11/16:0.69** 6/16=0.38 11/18:0.62** 4/12=0.34 9/16:0.57*

SYMBOLS ON FIKST LINE DENOTE SIGBIFICANT KELATIONSHIPS AND DIFFEREENCES USING
THE NEGATLIVE CONTKOL GrOUP

SYMBOLS ON SECOND LINE DENOLE SIGNIFICART RELATIONSHlPS AND DIFFPERENCES USING
THE HISTORICAL CONIEOL GROUP :

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFLICANT AT P LESS THAN 0.01

ONE

!,*

* SIGNIFIZANTLY DAiFFEKENT Fu.OM ZONTXOL

! SIGBIFIZAND LINEAL siLlallleSiiIb ®IVH AZLATH OUn LU DUSE (dBAuING UGF CULUHND)

~
-—



TABLE VII
COMPOUND 11 STUDY ACUTE

PCRPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

?Loc ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
- DOSE DOSE WEEK CONTROL CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/KG CONTROL
L ] 1 0/ 36=0.0 O/ 7=0.0 1/ 9=0.12 0/10=0.0 5/12=0.42% 4/ 7=0.58%
11 * *¥ x%
2 2/ 36=0.06 4/11=0.37 2/716=0.13 1/14=0.08 1/15=0.07 9/ 9=1.00%%
*% *%
E 3 4/ 36=0.12 3/17=0.18 3/19=0.16 1/15=0. 07 3/16=0.19 10/13=0.77%%
**
:
i
4 5/ 37=0. 14 1/18=0.06 3/19=0.16 1/15=0.07 ©/20=0.30 13/13=1.00%%
*%&
5 6/ 36=0.17 2/16=0. 13 2/19=0.11 2/15=0. 14 2/717=0.12 11/17=0. 65%%
*%
6 3/ 36=0.09 3/15=0,20 4,/18=0.23 2/16=0.13 2/15=0.14 3/17=0. 18
7 5/ 37=0.14 1/15=0.07 6/20=0.30 3/10=0.19 2/716=0.13 4/14=0, 29
8 3/ 36=0.09 5/16=0.32 4/16=0.25 4/18=0.23 2/12=0.17 2/16=0.13

E 3

SYHBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATAIONSHIPS AND DIFFERENCES USING
THe NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND L1NE DENOYE SIGNIFICANT RELATIONSHLPS AND DIFFERENCES USLING
THE HISTORICAL CONTROL GHOUY

SIGEIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT ¥ LSS THAN 0.01

<
=
2 )
™
-
%*
non

* SIGNIFICANTLY DIFFERENY FzOM CONTROL
! SIGNIFICANT LINEAR miLATIONSHIP wlld AA1TH Ox LOG DOSE (isADING OF COULUNN)

¢l



€L

SYMBOLS ON FIBST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYHBOLS ON SECOND LINE DENOTE SIGNIFICANT

§EEK

HISTORICAL
CONTBROL

9/ 431=0.03

11/ . 433=0.03

CONPOUND

NEGATIVE
CONTROL

9/114=0.08

15/ 433=0.04 10/191=0.06

20/ 423=0.05

21/ 434=0.05

26/ 454=0.06

13/ 405=0.04

7/213=0.04

7/185=0.04

11/199=0.06

6/180=0.04

17/200=0.09

THE HISTOHRICAL CONTROL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

*,3
*,2

SIGNIFICANTLY DIFFLRENT FhOx CONTEOL

inn

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS

11

THAN 0.01

. TABLE VIII
STUDY ACUIE

23/239=0.10

11/225=0.05

21/231=0.10

34/253=0.14

12/200=0.06

DEAD INPLANTS / TOTAL INPLARTS

11/174=0.07

15/183=0.09

10/198=0.06

14/200=0.07

16/216=0.08

DIFFEHENCES USING

DOSE LEVEL DOSE LEVEL DOSE LEVEL
30.000 MG/KG 2500.000 ¥G6/KG 5000.000 MG/KG
3/108=0.03 2/119=0.02 14/145=0.10
9/151=0.06 6/167=0.04 " 4/179=0.03
10/219=0.05 6/169=0.04 18/204=0.09

21/237=0.09
10/203=0.05
8,/187=0.05

15/206=0.08

13/127=0.11 .

POSITIVE

CONTROL

16/ 86=0.19

46/ 88=0.53

56/159=0.36

**/139=0.81

58/212=0.28

15/222=0.07

12/177=0.07

12/179=0.07



TABLE I-
COMPOUND 11 STUDY SUBACUTE

FEBRTILITY INDEX

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEBK CONTBOL CONTROL 30.000 BG/KG 2500.000 MG/KG 5000.000 MG/KG
! 1 35/ 40=0.88 5/720=0.45  13/20=0.65 12/20=0.60 13/20=0.65
1 ‘ *E * * *
11 2 36/ 40=0.90 8/20=0.40 15/20=0.75% 8/20=0.40 14,/20=0,70
3 *% Xk

3 35/ 40=0.88 13/20=0.65 17/20=0.85 17/20=0.85 15/20=0.75

*

1 1 4 36/ 40=0.90 12/20=0.60 17/20=0.85 15,/20=0.75 13/20=0.65
1 4 *k *
! s 5 37/ 40=0.93 11/20=0.55 16/20=0.80 16 /20=0.80 13/20=0.65
1 [ *¥ *x

6 35/ 40=0.88 15/20=0.75 17/720=0.85 17/20=0.85 14/20=0.70
f 7 36/ 38=0.95 13,/20=0.65 15/20=0.75 15/20=0.75 15/20=0.75
1 *x * * *

SYMBOLS ON FIRSI LINE DENOTE SIGHIFICANT RELATIONSHIPS AND DIFFEKENCES USING
THE NEGATLIVE CONTBOL GEOUP

SYMBOLS ON SECONh LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

ONE !,*
T¥0 !,%*

]

* SIGNIFICANTLY DIFFERENT FROM CONYROL
! SIGHIFLICANI LINkAg HLELATLONSHLIP WIYH ARITH Ok LOG DOSE (HEADING OF CULUMN)

174
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TABLE II

CONPOUED 11 STUDY SUBACUTE

AVERAGE NUMBER OF IFXPLANTATIONS PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE HWEEK COQHTROL CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/KG
1 382/ 35=10.9 110/ 9=12.2 159/13=12.2 137/12=11.4 160/13=12.3
21 oI 31
1 L 2 432/ 36=12.0 108/ 8=13.5 194/15=12.9 100/ 8=12.5 166/14=11.9aD
eI
3 416/ 35=11.9 1o04/13=12.06 200/17=11.8 215/17=12.17 193/15=12.9
4 407/ 36=11.3 154/12=12.8 189/17=11.1%aD 172/15=11.5%aD 160/13=12.3
*:231
5 4457 37=12.0 134/11=12.2 175/16=10G. 9 196/16:12.3 108/13=12.9
6 420/ 35=12.0 190/15=12.7 176/17=10. 483D 196/17=11.5 158/1=12.0
7 389/ 36=10.8 156/13=12.0 183/15=12.2 184 /15=12.3 191/15=12.7
EE1! & ! @1 eI ol *aal

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHELIPS AND DIFFERERCES USING

TdE NEGATIVE CONTROL GROUP

SYMBOLS OK SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONThKOL GROUP

& AND * = TROU-TALLED TEST
! AND & = ONE-TAILED TkST

SLGNLIFICANT ai P LSS WTnAd v.UD

ONE =
God,%¥ = SIGHNIFICAKT a1 ¢ LLE3S TuAN v.01

!
WO !

*,0 SLGNIFLCANTLY DIFFuRENYT FEOM CONTxOL

£,! SLNIFICAN! RELAT1ONSdlr wlln Aalld Ok LOG DUSE (HRADING OF CULUUN)
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TABLE III

CONPOUND 11

STUDY SUBACUTE

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
'DOSE DOSE WEEK CONTROL CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/KG
1. 409/ 35=11.7 114/ 9=12.7 166/13=12.8 166/12=13. 831 174/13=13.4
E511 & 11 : EETY ¥ *331
l & 11 2 453/ 36=12.6 113/ 8=14.1 251/15=16.7%33I 115/ 8=14.4 193/14=13.8
;s | **gal *a1 @l
1 ! 3 437/ 35=12.5 175/13=13.5 223/17=13.1 253/17=14.9 217/15=14.5
611 EEIL *x0a1 *3aI
4 4227 36=11.7 172/12=14.3 221/17=13.0 183/15=12.2%*%32D181/13=13.9
€1 &t **30l *3a31
5 455/ 37=12.3 150/11=13.6 220/16=13.8 227/16=14.2 183/13=14.1
€611 & ! a1 **g3a]1 a1
6 435/ 35=12.4 206/15=13.7 200/17=11.8aD  228/17=13.4 182/14=13.0
*a 1
7 416/ 36=11.6 167/13=12.9 201/15=13. 4 200/15=13.3 208/15=13.9
EE1Y §G11 o1 %31 *aI *%331

SYNBOLS ON FIRST LINE DEROTE SIGNIFICANT BELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFEKENCES USING

THE HISTOwlCAL CONTROL GROUP

Té0-TAILED TEST
ONE-TAILED TEST

& AND *
! aND &

SIGNIFICANT A » LESS THAN 0.05
SIGNIFICANT Al P LESS SHAN U.01

ONE
TwO

1,5,@,* =
!,6,@.* =

¥,a SIGNIFICABNTLY DIFfBuiNT FuOM CONTUOL

&,! SIGNIFICANT KELATIORSKiI? WIti Aalilh Ox LCG
~

o

D032 (HLADLING UF CULUHN)
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‘DOSE DOSE WEEK

& 1
L

&611

E611

ARITH

1.

& 1

SYHBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND

HISTORICAL
CONTROL
27/ 35= 0.8
21/ 36= 0.6
21/ 35= 0.6
15/ 36= 0.4
10/ 37= 0.3
15/ 35=‘0.4
27/ 36= 0.8

COXPOUND

AVERAGE PREINMPLANTATION LOSSES PER PREGNANT PEMALE

11

TABLE IV

STUDY SUBACUTE

v d

1.1
1. 9%a1L
*%x331

1.6
ol

1.6
*31

1.2
oL

1.0

1.1

BREGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 BG/KG
4/ 9= 0.4 7/13= 0.5 29/12= 2.4*%3I 14/13=
a1
5/ 8= 0.6 57/15= 3.8%*%aal 15/ 8= 1.931I 27/14=
EETY *31
11/13= 0.9 23/17= 1.4 38/17= 2.2%a21 24/15=
X **¥d0]1
18/12= 1.5 32/17= 1.9 11/15= 0.7aD 21/13=
*ad1 *5031
16/11= 1.5 45/16= 2.8 31/16= 1.9 15/13=
**agal **dBT x0T
16/15= 1.1 24/17= 1.4 32/17= 1.9 14/14=
. T ETY Ve T TY
11/13= 0.9 18/15= 1.2 16/15= 1.1 17/15=

THE NEGATIVE CONTROL GROUP

DIFFERENCES USING

STMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSH1PS AND DIFFEKENCES USING
THE HISTORICAL CONTROL GROUP

& AND %

TWO-TAILED TEST

! AND @ = ONZ-TAILED TEST

ONE !,b6,0,%
TWO !,b,8,%

SIGNIFICANT AT P LESS TdaN 0.05
SLGNIFICANT

AL P LESS

*,8 SIGNIFICANILY DIFFERENT F&OM CONTROL
&,! SIGNIFICANT KELALIUNSHEIP WIVH AxItld OR LOG DOSE (HZADING GF COLUNMN}

~
~

THAN 0.

01



TABLE V
CONMPOUND 11. STUDY SUBACUTE

AVERAGE RESORPTIONS (DEAD IKPLAKETS) PER PREGNANT FEMALE .

LGG  ABRITH BISTORICAL EEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE HWEEK CONTROL COBTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/EG
| 1. 10/ 35=0.29 2/ 9=0.23 4/13=0.31 4/12=0.34 4/13=0.31.
2 16/ 36=0.45 5/ 8=0.63 10/15=0.67 3/ 8=0.38 11/14=0.79
f :’ 3 23/ 35=0.66 8/13=0.62 21/17=1.24 15/17=0.89 52/15:3.472%
4 10/ 36=0.28 10/12=0.84 11/17=0.65 8/15=0.54 8/13=0.62
5 247 37=0.65 10/11=0.91 15/16=0.94 10/16=0.63 9/13=0.70
6 17/ 35=0.49 8/15=0.54 6/17=0.36 11/17=0.65 11/14=0.79
7 31/ 36=0.87 5/13=0.39 11/15=0.74 13/15=0.87a1 11/15=0.74

~J
lee]

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USIKG
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES US1ING
THE HISTORICAL CONTROL GROUP

& AND #*
END 2

= TWO-TAILED TEST
= ONE-TAILED TEST
SIGNIFICANT AT P LESS THAN 0.05
SIGRIFICANT AL P LESS THAN 0.01

O¥E !1,6,0,%
THO 1,6,0,%

*,2 SIGNIFICANTLY DIFFERENT FROK CONTROL
&E,1 SIGNIFICANT BRELATIONSHir WITH ARITH OR LOG DOSE (HEZADLNG OF COLUMN)



TABLE VI

CONMPOUND 11 STUDY SUBACUTE

PROPORTION OF FEMALES WITH OBE OR BORE DEAD IMPLANTATIONS

L0 ARITH HISTORICAL . BEGATIVE DOSE LRVEL DOSE'LEVEL DOSE LEVEL
COSE DOSE WEEK CQN TROL CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 HG/KG

L 10/.35=0.29 2/ 9:9.23 4/13=0.31 3/12=0.25 4/13=0.31.

2 13/ 36=0.37 3/ 8=0.38 8/15=0.54 3/ 8=0.38 5/14=0.36

3 15/ 35=0.43 5/13=0.39 8/17=0.48 8/17=0.48 9/15=0.60

4 8/ 36=0.23 S/12=0.42 6/17=0.36 5/15=0.34% 6/13=0.47

5 17/ 37=0.46 6/11=0.55 9/16=0.57 8/16=0.50 5/13=0.39

6 12/ 35=0.35 1/15=0.47 5/17=0.30 7/17=0.42 7/14=0.50

7 12/ 36=0.34 3/13=0.24 7/15=0.47 9/15=0.60% 7/15=0.47

SYMBOLS ON FIRST LINE DENOYE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRBOL GROUP

SYMBOLS ON SECOND LINE DENOYTE SIGNIFICANT RELATIONSHIPS AND DIFFEKENCES USING
THE HISTORICAL CONTROL GROUP

ONE !,¥ = SIGNIFICANT AT P LESS THAN 0.05
TWO !,* = SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FKOHM CONTROL
I SIGNIFIZANT LINEAR wibLATIONSHILIP WITd AR1TH Os LOs DOSE (HEADING OF COLUNN)

6L



TABLE VII
COXPOUND 11 STUDY SUBACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTAIIONS

LOG ARITH BISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL

?OSB DOSE WEEK CONTROL CONTROL 30.000 MG/KG 2500.000 MG/KG 5000.000 MG/KG
| 1 0/ 35=0.0 0/ 9=0.0 0/13=0.0 1/12=0.09 0/13=0.0
E 2 2/ 36=0.06 1/ 8=0.13 2/15=0.14 0/ 8=0.0 2/14=0.15
{ 3 4/ 35=0.12 3/13=0.24 5/17=0.30 4/17=0.24 5/15=0.34
|
‘ 4 2/ 36=0.06 4,/12=0.34 4/17=0.24 1/15=0.07 2/13=0.16
*

5 7/ 37=0.19  2/11=0.19 2/16=0.13 2/16=0.13 3/13=0.24
1 ! 6 3/ 3520.09 1/15=0.07 1/17=0.00 4/17=0.24 . 4/14=0.29
r 1 d

7 9/ 36=0.25 1/13=0.08 1/15=0.07 4/15=0.27 2/15=0.14

SYMBOLS ON FIRST LINE DLNOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USIHG
THE NEGATIVE CONIROL GROUP

SYNMBOLS ON SECOND L1NE DENOTE SIGNIFICANT HELATIONSHIPS AND DIFFERENCES USING
THE HiSTORICAL CONIKOL GROUY

ONE !,% = SIGNIFICANT AT 2 LESS THAN 0.05
TWO 1,% = SIGNIFICANT A% P LuSS THAN 0.01

* SIGNIFICANTLY DIFFERENT FLOW CONTROL
! SIGNIFACANY LINRAR ozLallON5alP wilo ALITH COR LOG DUSE (HEADING OF COLULN)
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CO¥POUND 1

3 j & a
TABLE V1II
1 STUDY SUBACUTE

DEAD IMPLAKRTS / TOTAL IMPLANTS

NEGATIVE
CONTROL

HISTORICAL

NEEK CONTROL

1. 10/ 382=0.03 2/110=0.02
2 16/ 432=0.04 5/108=0.05
3 23/ 416=0.06 8/164=0.05
4 10/ 407=0.03 10/154=0.07
5 24/ 445=0.06 10/134=0.08

6 177 420=0.05 8/190=0.05

7 31/ 389=0.08 5/156=0.04

SY#BOLS ON FIRST LINE LENOTE SIGNIFLCANT DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

DOSE LEVEL

DOSE LEVEL

DDSE LEVEL

30.000 HMG/KG 2500.000 MG/KG 5000.000 MG/KG

10/194=0.06

21/200=0.11

11/189=0.06

15/175=0.09

6/176=0.04

11/183=0.07

4/137=0.03

3/100=0.03
15/215=0.07
6/172=0.05
10/196=0.06
11/196=0.06

13/184=0.08

SYMBOLS ON SECOND LINE DENOTE SIGN1IFICANT DIFFEKENCES USINs

THE HISTOHRICAL CONIROL GROUP

TWO-TAILED TEST
ONE-TAILED ThST

(=%
[

SIGNIFICANY AT P LESS THAN 0.05
SIGHNIFICANT AT P LiE3s5 THAN 0.01

¥, w
TWO *,9

*,@ SIGNIFICANTLY DIFYERENT FROM COWIROL

4/160=0.03
11/166=0.07
52/193=0.27
8/160=0.05
9/168=0.06
11/168=0.07

11/191=0.06

s



APPENDICES

II. MATERIALS AND METHODS

A. Animal Husbandry

1. Animals (Rats and Mice)
Ten to twelve week old rats (280 to 350 g) and male
mice (25 to 30 g) were fed a commerical.-4% fat diet and water ad .libitum until
they were put on experiment. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the Host-Mediated Assay.
2. Preparation of Diet
A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.
3. Husbandry ’

Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five to a cage. Animals were
identified by ear punch. Sanitary cages and bedding were used, and changed
two times per week, at which time water containers were cleaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-

positioned within rooms monthly. Personnel handling animals or working within

animal facilities wore head coverings and face masks, as well as suitable garments.

Individuals with respiratory or other overt infections were excluded from the
animal facilities.

B. Dosage Determination

1. Acute LD50 and LD5 Determination

Since the compounds proposed for testing are. included in

[B BIONETICS
Litton
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the food additive regulations as "generally recognized as safe" (GRAS), it
was expected that a large number of them viould be sufficiently non-toxic

so that determination of a LDy or a LD; would be of no practical value. In
fact, this has been our experience with previously tested compounds from
this 1ist. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

a L050 or a LD5 could not be determined, an exceedingly high concentration,
5 g/kg, was employed and accepted as the LD5 level. In cases where the
toxicity was high enough to allow determination of a LD5, the following
protocol was used. | |

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of admin-
1strat3on, one of a series of dosages of the test compound following a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test
compound. The objective in selecting dosages was to choose values which would
cause mortalities between 10% and 90%.

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10X) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the L050 determination.

[E BIONETICS
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The mortalities observed when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and calculation
of LDSO’ LD5, slope and confidence limits by the method of Litchfield and
Wilcoxon. The highest dose level used 'vas either a finite LD5 or 5000 mg/kg.
The intermediate level used was either 1/10 of the finite LD5 or 2500 mg/kg.
The low level used was either 1/100 of the finite LD5 or 30 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five consecﬁtive days (24 hours apart).

C. Mutagenicity Testing Protqco1s

1. Host-Mediated Assay

Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeast, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussion Section of the report. |

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in

EB BIONETICS 84
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The salmonella ware carried in tryptone yeast
extract gel, transferred weekly. They were transferred to tryptone yeast
extract brotia 48 hours before use: they were transferred a second time

from broth to broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inocu1qted intraperitoneally into the mice approxi-
mately 2-1/2 hours later when the appropriate density indicating 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 cells/ml. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.
a. Acute study
Three dosage levels (usage, intermediate [determined
as discussed previously], and LDS) were administered orally by intubation to
ten mice. Positive controls and negative vehicle controls were included in
each study. A1l animals received 2 ml of the indicator organism intraperitoneally.
Each ml contained 3.0 X 108 cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

. saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial

@ BIONETICS | | o5



dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 ml saline)
yielding a concentration series from 100 (undiluted peritoneal exudate) through

7. For enumeration of total bactericl counts, the 'IO'6 and ]0'7 dilutions

107
were plated on tryptone yeast extract aqar, 3 plates/sample, 0.2 ml sample/
plate. Each sample was spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the
total mutant counts on minimal agar, the 100 dilution was used, 0.2 ml being
plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. All plates were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions were

0

made of each sample yielding a series from 10~ to 10'5. Samples of 0.1 ml of

5

the 1077, 10'4, and 1073 dilutions were removed and plated on complete medium

(10 plates each). A1l plates were incubated at 30°C for 40 hours. The 107°

% and 1073 plates

dilutions were used to determine total populations and the 10~
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:
Total mutants on 5 plates x appropriate exponent =
_ CFU/m] (CFU is Colony Forming Units) of sample plated CFU/m1 x one/dilution
factor (100 - 10'7) = CFU/m1 in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

MF = total mutant cells
total population

(MFt/MFc = 1.00 for
MF of experimental sample control sample)

MFt/MFe MF of control sample

EB BIONETICS 86
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Yeast mitotic recombinants (presumptive ace 2,
his 8 homozygotes) were seen as red colonies or as red sectors on a ncrmally
white yeast colony. The plates (from 10"4 and 10'3 dilutions) were scanned
under the 10X lens of a dissecting scope to enumerate the red colonies and

5

sectors. Population determinations were made from the 10™° dilution plates.

A recombinant frequency (RF) was calculated:

RF = total recombinants counted
total number colonies screened
b. Subacute study
Similar groups of animals at each dose level re-
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
handled in the same fashion as those in the acute study.

C. In vitro study

Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to 0.25
ml) applied to a small filter paper disc resting on the agar or a small crystal
applied directly to the agar. Tenfold serial dilutions of the culture were
employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and plated at

50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.
Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported

[H sionerics 5
Litton



as (+) or (-) or questionable; the in vitro Saccharomyces tests were reported
5

as sample concentrations, percent survival, and recombinants/10” survivors.
For the Saccharomyces a 50% survival level, e.g., an arbitrary 5.0% w/v test
level, was used when no LD50 was determinable.

2. Cytogenetic Studies

a. In vivo study
Ten to twelve week old, male, albino rats obtained
from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as jllustrated in
the following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
6 Hours 24 Hours 48 Hours
High Level 5 5 .5
Intermediate Level 5 5 5
Low Level 5 5 5
Positive Control 0 0 5
Negative Control 3 3 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level 5
Intermediate Level 5
Low Level 5
Negative Control 3

A1l animals were dosed by gastric intubation.

Four hours after the last compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals
were killed by using COZ’ and the adhering muscle and epiphysis of one femur
were removed. The marrow "plug" was removed with a tuberculin syringe and

an 18 gauge needle, aspirated into 5 ml ot Hanks' balanced salt solution (BSS)
in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a
table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5% KCI
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 ml of fixative (3:1 absolute methanol:glacial acetic
acid) was added. The cells were resuspended in the fixative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimens were

again centrifuged, decanted, 2 ml of prebared fixative was added, and the
cells were resuspended and placed at 4°C overnight.

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to
obtain a suitable density. The cells were resuspended and 2 - 3 drops of the
suspension were allowed to drop onto a clean, dry slide held at 15° from the
horizontal. As the suspension flowed to the edge of the slide, it was ignited
‘by an alcohol burner and allowed to flame. Following ignition, the slides were
allowed to dry at room temperature overnight. Duplicate slides were prepared.
The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The preparations
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were examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon light sources. These specimens were scanned with 10X and 24X objec-
tives and suitable metaphase sp}eads that were countable were then examined
critically using 40X, 63X or 100X oil immersion flatfield apochromatic objec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The filters used were either a didymium
(BG20) or a Schott IL570 mu interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells with greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were obtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
animals which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the Results and Discussion Section of the report. |

b. In vitro study
Human embryonic lung cultures (WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfere
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were used. These cells were employed at vassage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescription
bottles containing 40 ml of tissue culturz medium. When growth was approxi-
mately 95% confluent the cells were removad from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in the vapor phase of liquid nitrogen at

6 cells/ml. When needed, the vials were removed from

a concentration of 2 x 10
liquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSO, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and 200 ng/ml of streptomycin and

15% fetal calf serum) and planted in milk dilution bottles at a concentra-
tion of 5 x 10° cells/ml. The test compound was added at three dose levels
using three bottles for each level, 24 hours after planting. The dose levels
required a preliminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in sa]fne to a series
of tubes containing 5 x 105 cells/ml which were almost confluent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity and the lower no effect. The solvents used and the range finding
data are presented in the toxicity data report under Results and Discussion.
The dose level below the Towest toxic level was employed as the high level.

Logarithmic dose levels were employed for the medium and low levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usually 24 - 48
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hours after planting, centrifuged, and fixed in absolute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted, and
suspended in acetic acid-orcein stain (2.0%) and a Ydrop of suspension placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and 1ight sources were enumerated under the metaphase description. Positive
controls used were TEM (at a concentration of 0.1 mcg/ml dissolved in saline)
and negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently
used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay |

In this test, male and female random bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of 5 groups; 3 dose levels selected
as described above, a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
_peritonea]]y. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage on
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Monday. It has been our experience that conception has taken place in nore
than 90% of the females by Friday and that the two day rest is beneficiil to
the male as regards subsequent weekly matings. Females were killed usinig CO2
at 14 days after separating from the male. and at necropsy the uterus wis
examined for deciduomata (early deaths), late fetal deaths and total imalanta-
tions.

Sufficient animals were provided in our experimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with two females per week, and this provided for an adequate
number of implantations per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical procedures described in Supplementary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths

and total implantations per uterine horn were recorded on the raw data sheets,

which are submitted separately.

D. Supplementary Materials and. Methods
1. Host-Mediated Assay In Vitro and Formulae
a. Bacterial in vitro plate tests

This method has been published by Ames: The Detec-

tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

ciples and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination

(1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-

[:B BIONETICS
Litton

93



photometrically. (A standard curve previously determined for colony forming
units versus % transmittance at 545 mu was easily used.)

(2) Cells from the concentration suspension
were diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to provide
5 x 107 celis/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 hours at 20°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at the 50% survival level. If 50% survival level
could not be determined, the arbitrary test level of 5% w/v was used.

(4) Following treatment, cells were diluted and
plated on complete agar medium for determination of total population and red
sectors. Total surviving population was conveniently measured on plates of

1074

and 10'5 dilutions using 0.2 ml per plate (5 plates), and sectors deter-
mined on plates of 1073 and 10”4 dilutions using 0.2 ml per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding period of 2 days
at 4°C to promote color development with limited enlargement of the colonies.
Red sectors were scored by systematically scanning the plates with a dissecting
microscope at 10X magnification.

- (5) The frequency of red sectors can then be
calculated and may be expressed conveniently as sectors per 105 survivors for
comparison with untreated controls.

(6) Ethyl Methane Sulfonate (EMS) was employed
as the positive control in both in vitro systems.
c. Minimal medium (bacteria):

Spizizen's Minimal Medium:
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4X Salt Solution:

(NH4) SO4 8.0 gm

K2HP04 56.0 gm

KH2P0¢ 24.0 gm

Na Citrate 4.0 gm

Mg 504 0.8 gm

Biotin 0.004 gm

H20 gs to 1 liter
Sterilize by autoclaving

(121°C/15 min.)
Medium:
4X Salt Solution :250 ml

5.0% Glucose (sterile) :100 m1 (If histidine is added
at concentration of 30
mg/liter, this becomes
a complete bacterial

me@ium.)
1.5% Bacto-agar 1650 mil
(sterile)

d. Complete medium (bacteria):
Bacto-Tryptone 1.0 gm
Yeast-Extract 0.5 gm
Bacto-Agar 2.0 gm
Distilled H,0 100.0 ml
Sterilize by autoclaving (121°C for 15 minutes).

e. Complete medium (yeast):

KH,PO, 1.5 gm
MgSO4 0.5 gm
(NH4)2SO4 4.5 gm
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Peptone 3.5 gm

Yeast-Extract 5.0 gm
Glucose 20.0 gm
Agar 20.0 gm
Distilled H,0 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

"Anaphase preparations may be made by several methods. One

convenient approach is to grow cells directly on coverslips in petri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50

mm petri dish grown in a 5% CO2 atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope (usually 48 to 92 hours after planting) the coverslip is transferred
to absolute ethanol for 15 minutes for fixation. They are theﬁ stained with
any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for evaluation. Anaphase prepara-
tions may also be prepared on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are
centrifuged and fixed with the squash fixative. They are then suspended in

the stain and a drop of the suspension put on the slide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing-is carried out. In anaphase prepara-
tions no pretreatment with colchicine or nypotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed.”
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies.
a. The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to comnpare each treatment to the control.
Armitage's tvrend was used for linear proportions to test whether the fertility
index was linearly related to arithmetic or log dose.
b. Total number of implantations
The t-test was used to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the average number of implantations per female was related to
the arithmetic or log dose.

c. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Preimplantation losses
Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.

f. One or more dead implants

The proportion of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were
linearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related
to log dose.

g. Two or more dead implants »

The proportion of females with two or more dead
implants computed was treated same as above (f).

h. Dead implants per total implants

Dgad implants per total implants were computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to control,
‘as outlined above, each treatment was compared to a historical control.

In order to take variation between males into account,

a nested model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are presented in tabular form with the
addition of historical control informatior. In addition to these tables,
a written report of all findings is proviced. As information became available
from the on-going investigation_of these cata, it was reported and suggestions
included for changes to the methods of analysis. The statistical reports give
the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sh=et for each study is provided.

[B BIONETICS
Litton

99




MmnnecEgL

LALJ\C” A+ oty * ) + il |

L' I’ 2. Group

U"'}a')

LI | , O Females within !"ales within Groups

P OUMPTIONS

---, 10 Males within each qrour

. >
“' "‘BL), =0 y : C,Ls ~WI‘L-(O) 6@) N

eije~md(0,6%)

Males are randomly drawn from infinite population

S0, A f 8.8, Ms,  E(ns) ¢
TOTAL .39 SR » % ‘313;:..-.-.,"3 A
'GRSXEES' N 20 %L (c;\b - CS - .)‘_ I" 6‘4—;;_5;_’2;-;0&:?%
WITHIN GROPS | }Q | 3.11(.‘3&3,—.‘3;__.,-31 5.2 O%;cf 5{5
EMAINDER 320 sle*

e ii,iL 'ﬂ‘q!ge- '_"\&‘3 .)7-

100



E. References

1.

[.B BIONETICS
Litton

Host-Mediated Assay

a. Gabridge, M.G., Denunzio, A. and Legator, M.S.:
Nature, 221:68, 1969.

b. Gabridge, M.G., Denunzio, A. and Legator, M.S.:
Science, 163:689, 1969.

c. Gabridge, M.G. and Legator, M.S.: Proc. Soc.
Exptl. Biol. Med., 130:831, 1969.

d. Gabridge, M.G., Oswald, E.J. and Legator, M.S.:
Mut. Res., 7:117, 1969.

e. Legator, M.S. and Malling, H.V.: In, Environmental
Chemical Mutagens, A. Hollaender (Ed.), Plenum
Publishing Corp., New York, in press.

Cytogenetics |

a. Nichols, V.W.: Personal communication.

b. Legator, M.S.: In, Laboratory Diagnosis of Diseases
Caused by Toxic Agents, F. W. Sunderman and F. W.
Sunderman (Ed.), Warren H. Green, Inc., St. Louis,
pp. 17-22, 1970.

c. Hsu, T.C. and Patton, J.L.: Technical Addendum in,
Comparative Mammalian Cytogenetics, K. Benirschke
(Ed.), Springer-Verlag, New York, pp. 454-460, 1969.

d. Legator, M.S. et al.: Cytogenefic studies in rats

of cyclohexylamine, a metabolite of cyclamate.

Science, 165:1139, 1969.

101




3. Dominant Lethal
a. Bateman, A.J.: Genet. Res. Comb., 1:381, 1960.
b. Bateman, A.J.: Nature, 210:205, 1966.
c. Ehling, U.H., Cumming, R.B. and Mailing, H.V.:
Mut. Res., 5:417, 1968.

d. Epstein, S.S. and Shafner, H.: Nature, 219:
385, 1968. |

[E BIONETICS 102
Litton



F. Abbreviations

1.

® N OO o B~ W N

10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
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mu = micron

mcg = ug = microgram

g = gram

kg = kilogram

ml = milliliter

rpm = revolutions per minute

°C

degrees centigrade

pH = power of the hydrogen ion concentration to the base 10
M = molar solution

conc. = concentration

MTD = maximum tolerated dosage = High = L05 if determined

or else exceedingly high dose, such as 5 g/kg

INT = intermediate = medium level
USE = usage Tevel if known = low level
BSS = balanced salt solution

C-metaphase = cells arrested in metaphase, using colchine
or colcemid

LD50 = that dosage which produced 50% mortality in the
group of animals treated

LD5 = that dosage which produced 5% mortality in the group

of animals treated

NC = negative control

PC = positive control

AU = acute usage level (low level)

Al = acute intermediate level (medium level)

AMTD = acute maximum tolerated dose level (LDS level,

high level)
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.
43.

44,
45.
46.
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subacute usage Tevel (low level)

SAU

SAI = subacute internediate level (medium Tevel)

SA LD, = subacute LD, Tevel (MTD level, high level)

CO2 carbon dioxide

DMN = Dimethyl nitrosamine
EMS = Ethyl methane sulfonate
TEM = Triethylene me’lamine

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium (Eagle's)

CPE = cytopathic effect

his = histidine marker

D-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant frequency

MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutant frequency of the negative control
group

CFU = colony forming units

WI-38 = code name for a strain of human embryonic lung
tissue cu]turé cells

Rec x 105 = mitotic recombinants x ]05
Mean B/A = mean frequency

tot. scr. = total scored

tot. = total

X2 = a test of variation in the data from the computed

regression line - tested in these studies at the 5% level

Aber.

aberrations

Frag. = fragment

HMA = host-mediated assay
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